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Boring Log

Kennedy/Jenks Consultants

Boring Name 2BB-1-6

BORING LOCATION

Area 1, Building 41
DRILLING COMPANY DRILLER

Water Development Gary Whitley
DRILLING METHOD (S) DRILL BIT () SIZE

CME-85, Hollow Stem Auger

Project Number 974002.00

Project Name Douglas Aircraf

8 inches

DEPTH TO WATER ELEVATION TOTAL DEPTH
Not Encountered Not Surveyed 50.5 feet
LOGGED BY DATE STARTED DATE COMPLETED
D. Schneeberger 4/17/97 4/17/97
1)
i Eég § G Lithology uses Muuel SOIL DESCRIPTION AND DRILLING REMARKS
HHHI
Asphalt, 47
PRI 3 ] CL SYR3/2 | Sandy CLAY: dark reddish brown, soft, moist, moderately plastic, medium to fine sand
PORECAN 2 | 18.7 \
e -
Bl 4 i i
Terenenen
B 3 | 0| ] [
pIERN 9 | | medium suff, very moist
5
_1 =
(o 3 18.7 10- ML 2.5YR 4/4 Clayey SILT: reddish brown, medium stiff, moist. moderately to slightly plastic
B i
s 10
151 i
T ery E B
s
geated 4 | 177 | 201 -
BRI lo
251 3
B R [ R
gaianny 31 239 . CL 2.5YR4/4 | Silty CLAY: reddish brown, stiff, moist, slightly plastic. trace of fine sand
St 30
deenlii Y
35 i
O S
“ns . . . .
3:%32:}:;:::; g 231 401 ML SYR 4/4 | Clayey SILT: reddish brown, stiff, damp, moderately to slightly plastic, trace of fine sand
PRI
RS 12
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Boring Log

Kennedy/Jenks Consultants

BORING LOCATION
1, Building 41 Boring Name 2BB-1-6
DRILLING COMPANY DRILLER .
Water Development Gary Whitley Project Name D las Aircraf
DRILLING METHOD (8) DRILL BIT (S) SIZE
CME-85, Hollow Stem Auger 8 inches Project Number . 974002.00
DEPTH TO WATER ELEVATION TOTAL DEPTH
Not Encountered Not Surveyed S0.5 fect
LOGGED BY DATE STARTED DATE COMPLETED
D. Schneeberger 4/17/97 4/17/97
SIS
g Egg §§_ Do | Lithtony hy ! SOOI, DESCRIPTION AND DRILILING REMARKS
AHEL B
ML SYR 4/4 Clayey SILT (continued): reddish Brown_stilT, damp. moderately to shghtly plastic, trace of
4 . ftine sand
451 i
3 e e e ]
6 | 1000 3 .
14 2.5Y 5/6 SAND: light olive brown, medium dense, damp, fine, trace of silt
1 - Boring terminated at 50.5 feet.
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Boring Log Kennedy/Jenks Consultants

ching Ares Boring Name 2BB-1-23
DRILLING COMPANY DRILLER .
Water Development Gary Whitley Project Name Douglas Aircraf
DRILLING METHOD (S) DRILL BIT (S} SIZE
CME-8S, Hollow Stem Auger 8 inches Project Number 974002.00
DEPTH TO WATER ELEVATION TOTAL DEPTH
Not Encountered Not Surveyed 50.5 fect
LOGGED BY DATE STARTED DATE COMPLETED
D. Schneeberger 4/18/97 4/18/97
TXNILES
g E gg i Dot | Liology uscs Munell SOIL DESCRIPTION AND DRILLING REMARKS
HERIR
Asphalt, 6"
2 ] CL R.SYR N2.5/1]. Silty CLAY: reddish black. medium stif! to stiff. moist. moderately plastic |
7 0
9 4 B
o N R S
g i % A
g 5_\ CL D SYR N2.5/1} CLAY: reddish black, medium stiff, very moist, moderately to very plastic
4 14.5 ML 7.5YR 4/4 Clayey SILT: brown. medium stiff. moist. slightly plastic
5 10 -
7
151 -
-4 -
3
3 14.5 207 ML 2.5YR 4/4 | Clayey SILT: reddish brown. soft, moist, slightly plastic. trace of fine sand
6 )
254 8
12] ) A St - 7T — — = = e e = = e
186 27 30_\ CL 2.5YR 4/4 | Silty CLAY: reddish brown. very stiff. damp. slightly to moderately plastic, trace of fine sand
354 3
3 a4 k- - L e e e e e — S
g 52 7.5YR4/4 | Clayey Fine SAND: brown. medium dense. moist. slightly plactic
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Boring Log Kennedy/Jenks Consultants

BORING LOCATION -
Boring Name 2BB-1-23

DRILLING COMPANY DRILLER .

Water Development Gary Whitley Project Name Douglas Aircraf
DRILLING METHOD (S) DRILL BIT (S) SIZE

CME-85, Hollow Stem Auger 8 inches Project Number 974002100
DEPTH TO WATER ELEVATION TOTAL DEPTH

Not Encountered Not Surveved 50.5 feet
LOGGED BY DATE STARTED DATE COMPLETED

D. Schneeberger 4/18/97 4/18/97

193

5 g Eg gi Dot [ Litwtogy oy ool SOIL DESCRIPTION AND DRILLING REMARKS
o (%] } S gzg

ML 1.5YR 4/4 Clayey Fine SAND (contiued): brown. medium dense. moist, slightly plastic

e ] — e e A e — e e e e e o —— —— s —

12 | 354 S5YR 5/8 | SAND: yellowish red, medium dense, moist to damp, fine, trace of silt

17

Boring terminated at 50.5 feet.
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Boring Log

Kennedy/Jenks Consultants

BORING LOCATION
Supplemental Area Northeast Boring Name 2BB-SA-NE-2
DRILLING COMPANY DRILLER .
1 Water Development Gary Whitley Project Name Douglas Aircraft
DRILLING METHOD (§) DRILL BIT (S) SIZE
CME-85, Hollow Stem Auger 8 inches Project Number 974002.00
DEPTH TO WATER ELEVATION TOTAL DEFTH
Not Encountered Not Surveyed S0.5 feet
LOGGED BY DATE STARTED DATE COMPLETED
D. Schnecberger 4/16/97 4/16/97
TANPLES
5 % §§§ §§ s Lithology Lscs Munecll SOH. DESCRIPTION AND DRILLING REMARKS
- I3 N
[ 3 E&- }ég
Asphalt. 37
s | 229 4 ML 2.5Y 312 Clayey SILT: very dark gravish brown, very stift. moist. slightly plastic
17
5 E
3 5 31.2 CL 2.5Y 312 Silty CLAY: very dark gravish brown. stiff. moist. moderately plastic
T 5-\ |
2 ] PR A T T
6 56.2 10 CL 2.5V 33 | Sandy CEAY: dark ofive brown. stfl. damp. slightly to moderately plastic. fine to medium sand
ls-\ |
) N L ____
4 | 81.2 sp 2.5V 5/4 | SAND:light olive brown. medium dense, damp, fine. trace of silt
6

T0YR 573 | Sandy CLAY: brown. medium stifl, moist. moderately plastic. fine sand

2.5Y 573 | Clayey Fine SAND: light olive brawn, medium stiff. moist. slightly plastic
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Boring Log 3 Kennedy/Jenks Consultants

BORING LOCATION

Supplemental Area Northeast Boring Name 2BB-SA-NE-2
DRILLING COMPANY DRILLER .

Water Development Gary Whitley Project Name __Qﬂllglﬂs Aircraft
ORILLING METHOD () DRILL BIT () SIZE

CME-8S, Hollow Stem Auger 8 inches Project Number 974002.00
DEPTH TO WATER ELTVATION TOTAL DEPTI

Not Encountered Not Surveyed 50.5 feet
LOGGED BY DATE STARTED DATE COMPLETED

D. Schneeberger 4/16/97 4/16/97

-7 TLES
i Littology uscs Musel SO DESCRIPTION AND DRILLING REMARKS

i

3

Driven
Collected
Pengirason
i blows/toot)
Head Soace
Reading
iopem)

o SC 23Y 573 CTavey Tine SAND (continucd): Tight olive Brown. mediuny stfl. moist, shghtly plastic

% 6
& 18 | 354 | SAND:light yellowish brown. dense. moist. fine. trace of clay
< 19

Boring terminated at 50.5 feet.
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Boring Log Kennedy/Jenks Consultants
BORING LOCATION
d33 Boring Name 135
DRILLING COMPANY DRILLER
Maness Pete Project Name — DAC C-6 Parce] A Phase Il
DRILLING METHOD (S) DRILL BIT (S) SIZE
Geoprobe 2in. Project Number 954019.01
DEPTH TO WATER ELEVATION TOTAL DEFTH
Not Encountered 26 it
LOGGED BY DATE STARTED DATE COMPLETED
L Knigh 41196 41/%
&S
g § § 3’; %-, s Lisalogy by Vet SOIL DESCRIPTION AND DRILLING REMARKS
Sj3ase

AP VP

—

60 | 101

54 | 18-

ML

6.2

64 | 251

|-

Concrete, 4"

i Silty CLAY: dark brown, moist, some very fine sand

[ Sandy SILT: brown, very fine sand, some clay, moist

i very fine to fine sand, no clay

Sandy SILT: light brown, very fine sand, moist

Boring Completed at 26 feet.
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Soil Screening Level Calculations

BOE-C6-0058704



Table B-1. Site-specific Geotechnical Parameters at the BRC Former C-6 Facility

Date Dry Bulk Moisture Air-filled Water-filled
Sample ID Sampled Depth Sieve Analysis Density Content |Total Porosity| Porosity Porosity TOC* foo
(percent by | (fractionby | (fraction by | (fraction by (fraction
(feet bgs) (Soil Type) (kg/L) weight) volume) volume) volume) (mg/kg) |by weight)

EIA290176-004 (I-34-20) 1/29/2001 20 Silt 1.54 17.5 0.42 0.15 0.27 330 0.0003
EIA290176-012 (D-29-20) 1/29/2001 20 Silt 1.55 17.0 0.41 0.15 0.26 430 0.0004
EIA29176-021 (I-25-20) 1/29/2001 20 Silt 1.37 20.2 0.48 0.20 0.28 410 0.0004
EIA290176-007 (I-34-50) 1/29/2001 50 Fine sand 1.35 4.4 0.51 0.45 0.06 230 0.0002
EIA29176-015 (D-29-50) 1/29/2001 50 Fine sand 1.36 19.5 0.49 0.22 0.26 560 0.0006
EIA29176-024 (I-25-50) 1/29/2001 50 Silt 1.34 24.3 0.51 0.18 0.32 470 0.0005
Average (25 feet bgs to groundwater table) 0.47 0.23 0.24 0.0004
Average (50 feet bgs to groundwater table) 1.35 0.50 0.28 0.22 0.0004

Notes:

The air-filled porosity values were calculated from gravimetric data, not volumetric data.

* foc = the weight fraction of organic carbon in soil = TOC/1,000,000

Haley & Aldrich, Inc.

Page 1

7/21/2009
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Table B-2. Soil Particle Size Distribution at BRC Former C-6 Facility

Sample ID Particle Size Distribution, wt. Percent
Median Grain

Date Depth Sieve Analysis [Size Sand Size

Sampled (feet bgs) |(Soil Type) (mm) Gravel Coarse Medium Fine TOTAL Silt Clay
EIA290176-004 (1-34-20) 1/29/2001 20 Silt 0.032 0.00 0.00 0.00 31.19 31.19 54.83 13.99
EIA290176-012 (D-29-20) 1/29/2001 20 Silt 0.036 0.00 0.00 0.90 27.59 28.49 59.67 11.85
EIA29176-021 (1-25-20) 1/29/2001 20 Silt 0.020 0.00 0.00 0.00 11.21 11.21 69.07 19.72
EIA290176-007 (1-34-50) 1/29/2001 50 Fine sand 0.151 0.00 0.00 0.57 79.33 79.90 17.39 2.71
EIA29176-015 (D-29-50) 1/29/2001 50 Fine sand 0.083 0.00 0.00 3.26 47.93 51.19 39.79 9.01
EIA29176-024 (1-25-50) 1/29/2001 50 Silt 0.027 0.00 0.00 0.04 21.27 21.31 64.99 13.70
Average (25 feet bgs to groundwater table) 37.22 50.96 11.83 |
Average (50 feet bgs to groundwater table) 50.80 40.72 847 |
Haley & Aldrich, Inc. Page 1 7/21/2009
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Table B-3. Derivation of Soil Attenuation Factor for VOCs and Comparison of Maximum Soil Concentrations to Site-specific SSLs Calculated at 25 Feet Below Ground Surface

Max. Residual Site-specific ~ Site-specific |Max > SSL for
Soil Site-specific SSL (mg/kg) SSL (mg/kg) at AFt at
Concentration AFat SSL(mg/kg) atAFat atAFatD=15( D=15and
CAS No. [Chemical MCL (mg/L) Ko,"? £,.9 Ky 42 H ™ 0,® 0,® p,® (mg/kg) D=15'  atAF =1 D=15' and DAF=20 | DAF=20?
12672-29-¢Aroclor-1248 5.00E-04 3.1E+05 4.05E-04 - 3.5E-02 2.4E-01 23E-01 1.42E+00 1.30E-01 19 6.29E-02 1.19E+00 2.39E+01 No
7440-38-2 |Arsenic 5.00E-02 - 4.05E-04 2.90E+01 - 2.4E-01 2.3E-01 1.42E+00 4.50E+00 4 1.46E+00 6.43E+00 1.29E+02 No
7440-41-7 |Beryllium 4.00E-03 - 4.05E-04 7.9E+02 - 2.4E-01 2.3E-01 1.42E+00 9.20E-01 119 3.16E+00 3.78E+02 7.55E+03 No
50-32-8 Benzo(a)pyrene 2.00E-04 7.87E+05 4.05E-04 - 1.87E-05 2.4E-01 2.3E-01 1.42E+00 1.30E+01 48 6.38E-02 3.07E+00 6.15E+01 No
117-81-7 |Bis(2-ethylhexyl)phthalate 4.00E-03 1.5E+07 4.05E-04 - 42E-06 24E-01 23E-01 1.42E+00 2.30E+00 925 2.45E+01 2.26E+04 4.52E+05 No
16065-83- |Chromium (trivalent) 5.00E-02 - 4.05E-04 1.8E+06 - 2.4E-01 2.3E-01 1.42E+00 4.40E+01 272110 9.00E+04 2.45E+10 4.90E+11 No
7440-50-8 |Copper 1.0E+00 - 4.05E-04 4.3E+02 - 2.4E-01 2.3E-01 1.42E+00 5.45E+01 65 4.28E+02 2.77E+04 5.54E+05 No
75-34-3 1,1-Dichloroethane (1,1-DCA)  5.00E-03 5.3E+01 4.05E-04 - 2.3E-01 24E-01 23E-01 1.42E+00 6.00E-02 7 1.15E-03 7.78E-03 1.56E-01 No
107-06-2 |1,2-Dichloroethane (1,2-DCA)  5.00E-04 3.8E+01 4.05E-04 - 4.0E-02 2.4E-01 23E-01 1.42E+00 8.70E-03 7 9.66E-05 6.55E-04 1.31E-02 No
75-35-4 1,1-Dichloroethene (1,1-DCE)  6.00E-03 6.5E+01 4.05E-04 - 1.1E+00 2.4E-01 2.3E-01 1.42E+00 1.10E-01 7 2.24E-03 1.52E-02 3.04E-01 No
75-35-4 cis-1,2-DCE 6.00E-03 3.6E+01 4.05E-04 - 1.7E-01  2.4E-01 2.3E-01 1.42E+00 4.30E-02 7 1.28E-03 8.67E-03 1.73E-01 No
100-41-4 |Ethylbenzene 3.00E-01 2.0E+02 4.05E-04 - 3.2E-01 2.4E-01 23E-01 1.42E+00 5.00E+00 7 9.10E-02 6.17E-01 1.23E+01 No
127-18-4 |Tetrachloroethene (PCE) 5.00E-03 2.7E+02 4.05E-04 - 7.5E-01 2.4E-01 23E-01 1.42E+00 2.02E-01 7 2.00E-03 1.36E-02 2.72E-01 No
71-55-6 1,1,1-TCA 2.00E-01 1.4E+02 4.05E-04 - 7.1E-01 24E-01 23E-01 1.42E+00 1.35E-02 7 6.83E-02 4.63E-01 9.26E+00 No
79-00-5 1,1,2-TCA 5.00E-03 7.5E+01 4.05E-04 - 3.7E-02 24E-01 23E-01 1.42E+00 1.80E-02 7 1.04E-03 7.04E-03 1.41E-01 No
79-01-6 Trichloroethene (TCE) 5.00E-03 9.4E+01 4.05E-04 - 4.2E-01 2.4E-01 23E-01 1.42E+00 2.00E-01 7 1.38E-03 9.37E-03 1.87E-01 Yes
1330-20-7 |Xylenes 1.75E+00 2.0E+02 4.05E-04 - 3.0E-01 2.4E-01 2.3E-01 1.42E+00 1.20E+01 7 5.25E-01 3.56E+00 7.13E+01 No
An SSL was not derived for chemicals that do not have promulgated primary MCLs. These chemicals were not included in the assessment of potential
degradation to groundwater quality.
AF = Average attenuation factor based on site lithology (distance to groundwater = 40 feet, 37% sand, 51% silt, and 12% clay).
na = not available
Kac = soil organic carbon-water partition coefficient (L/kg)
foc = site-specific organic carbon content of soil (kg/kg)
Kq = soil-water partition coefficient (L/kg), Koc X Toc
H' = dimensionless Henry's law constant
O,, = site-specific average water-filled porosity (by volume)
O, = site-specific average air-filled porosity (by volume)
Py, = dry soil bulk density (kg/L)
" Obtained from EPA Region 9 preliminary remediation goal (PRG) physical-chemical data for volatile organic compounds, November 2000
@ Optained from Risk Assessment Information System (RAIS) Toxicity & Chemical-Specific Factors Data Base, January 2001, http://risk.Isd.ornl.gov/cgi-bin/tox/TOX_select?select=csf
® Site-specific average values
® Obtained from EPA Soil Screening Guidance: Technical Background Document (TBD), EPA/540/R-95/128, July 1996, hitp://www.epa.gov/oerrpage/superfund/resources/soil/toc.htm
® Risk Assessment Information System (RAIS) Toxicity & Chemical-Specific Factors Data Base, January 2001, http://risk.Isd.ornl.gov/cgi-bin/tox/ TOX_select?select=csf
Note: This calculation has been updated with the corrected concentration of bis(2-ethylhexyl)phthalate and concentrations detected in boring PL-B1.
Haley & Aldrich, Inc. Page 1 7/21/2009
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Table B-4. Derivation of Soil Attenuation Factors for Non-VOCs at 25 Feet Below Ground Surface

Distance to
Groundwater

CAS No. |Chemical Koo 29 1,0 k@ HO 0,0 0,® Py o AF e (feet) AFy AF;
12672-29-gAroclor-1248 3.1E+05 4.1E-04 - 3.5E-02 2.43E-01 2.27E-01 1.42E+00 4.70E-01 734 40 19.01 19
7440-38-2 |Arsenic - - 2.90E+01 2.43E-01 2.27E-01 1.42E+00 4.70E-01 170 40 4.41 4
7440-41-7 |Beryllium - - 7.9E+02 2.43E-01 2.27E-01 1.42E+00 4.70E-01 4612 40 119.45 119
50-32-8 Benzo(a)pyrene 7.87E+05 4.1E-04 - 1.87E-05 2.43E-01 2.27E-01 1.42E+00 4.70E-01 1861 40 48.21 48

117-81-7 |Bis (2-ethylhexyl)phthalate 1.5E+07 4.1E-04 - 4.2E-06 2.43E-01 2.27E-01 1.42E+00 4.70E-01 35696 40 924.52 925
16065-83- |Chromium (trivalent) - - 1.8E+06 2.43E-01 2.27E-01 1.42E+00 4.70E-01 10506174 40 1050617.38  272109.90 272110
7440-50-8 |Copper -- - 4.3E+02 2.43E-01 2.27E-01 1.42E+00 4.70E-01 2499 40 64.73 65
na = not available

An AF was not derived for chemicals that do not have promulgated primary MCLs. These chemicals were not included in the assessment of potential further
degradation to groundwater quality.
AFT were calculated assuming that the depth between chemical impacts and groundwater is 40 feet and that the soil within this portion of the soil column is
comprised of 37% sand, 51% silt, and 12% clay.

Kac = soil organic carbon-water partition coefficient (L/kg)
foc = site-specific organic carbon content of soil (kg/kg)
Kq = soil-water partition coefficient (L/kg), Koc X Toc
H' = dimensionless Henry's law constant
O,, = site-specific average water-filled porosity (by volume)
O, = site-specific average air-filled porosity (by volume)
Ot = site-specific average total porosity (by volume)
Py, = dry soil bulk density (kg/L)
" Obtained from EPA Region 9 preliminary remediation goal (PRG) physical-chemical data for volatile organic compounds, November 2000
@ Optained from Risk Assessment Information System (RAIS) Toxicity & Chemical-Specific Factors Data Base, January 2001, http://risk.Isd.ornl.gov/cgi-bin/tox/ TOX_select?select=csf
® Site-specific average values
® Obtained from EPA Soil Screening Guidance: Technical Background Document (TBD), EPA/540/R-95/128, July 1996, hitp://www.epa.gov/oerrpage/superfund/resources/soil/toc.htm
Haley & Aldrich, Inc. Page 1 7/21/2009
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Table B-5. Derivation of Soil Attenuation Factor for VOCs and Comparison of Maximum Soil Concentrations to Site-specific SSLs Calculated at 40 Feet Below Ground Surface

Max. Residual Site-specific ~ Site-specific |Max > SSL for
Soil Site-specific SSL (mg/kg) SSL (mg/kg) at AFt at
Concentration | AFat  SSL (mg/kg) atAFat atAFatD=15'( D=15"and
CAS No. [Chemical MCL (mg/L) K, "2 £,.9 Ky 42 H ™ 0,® 0,® p,® (mg/kg) D=15'  atAF =1 D=15' and DAF=20 | DAF=20?
7440-38-2 |Arsenic 5.00E-02 - 4.05E-04 2.90E+01 - 2.4E-01 2.3E-01 1.42E+00 2.30E+01 3 1.46E+00 4.16E+00 8.32E+01 No
7440-41-7 |Beryllium 4.00E-03 - 4.05E-04 7.9E+02 - 2.4E-01 2.3E-01 1.42E+00 4.10E-01 75 3.16E+00 2.36E+02 4.73E+03 No
117-81-7 |Bis(2-ethylhexyl)phthalate 4.00E-03 1.5E+07 4.05E-04 - 42E-06 24E-01 23E-01 1.42E+00 2.00E-01 578 2.45E+01 1.41E+04 2.83E+05 No
16065-83- |Chromium (trivalent) 5.00E-02 - 4.05E-04 1.8E+06 - 2.4E-01 2.3E-01 1.42E+00 5.10E+01 170069 9.00E+04 1.53E+10 3.06E+11 No
7440-50-8 |Copper 1.0E+00 - 4.05E-04 4.3E+02 - 2.4E-01 2.3E-01 1.42E+00 3.30E+01 41 4.28E+02 1.74E+04 3.47E+05 No
100-41-4 |Ethylbenzene 3.0E-01 2.0E+02 4.05E-04 - 3.2E-01 2.4E-01 2.3E-01 1.42E+00 2.00E+00 4 9.10E-02 3.91E-01 7.81E+00 No
75-35-4 1,1-Dichloroethene (1,1-DCE)  6.00E-03 6.5E+01 4.05E-04 - 1.1E+00 2.4E-01 2.3E-01 1.42E+00 3.50E-01 4 2.24E-03 9.61E-03 1.92E-01 Yes
71-55-6 1,1,1-TCA 2.00E-01 1.4E+02 4.05E-04 - 7.1E-01 2.4E-01 2.3E-01 1.42E+00 1.50E-02 4 6.83E-02 2.93E-01 5.86E+00 No
79-01-6 Trichloroethene (TCE) 5.00E-03 9.4E+01 4.05E-04 - 4.2E-01 24E-01 23E-01 1.42E+00 1.20E-01 4 1.38E-03 5.93E-03 1.19E-01 Yes
1330-20-7 |Xylenes 1.75E+00 2.0E+02 4.05E-04 - 3.0E-01 24E-01 2.3E-01 1.42E+00 2.80E+01 4 5.25E-01 2.25E+00 4.51E+01 No
An SSL was not derived for chemicals that do not have promulgated primary MCLs. These chemicals were not included in the assessment of potential
degradation to groundwater quality.
AF = Average attenuation factor based on site lithology (distance to groundwater = 25 feet, 37% sand, 51% silt, and 12% clay).
na = not available
Kac = soil organic carbon-water partition coefficient (L/kg)
foc = site-specific organic carbon content of soil (kg/kg)
Kq = soil-water partition coefficient (L/kg), Koc X Toc
H' = dimensionless Henry's law constant
O,, = site-specific average water-filled porosity (by volume)
O, = site-specific average air-filled porosity (by volume)
Py, = dry soil bulk density (kg/L)
" Obtained from EPA Region 9 preliminary remediation goal (PRG) physical-chemical data for volatile organic compounds, November 2000
@ Optained from Risk Assessment Information System (RAIS) Toxicity & Chemical-Specific Factors Data Base, January 2001, http://risk.Isd.ornl.gov/cgi-bin/tox/ TOX_select?select=csf
® Site-specific average values
® Obtained from EPA Soil Screening Guidance: Technical Background Document (TBD), EPA/540/R-95/128, July 1996, hitp://www.epa.gov/oerrpage/superfund/resources/soil/toc.htm
® Risk Assessment Information System (RAIS) Toxicity & Chemical-Specific Factors Data Base, January 2001, http://risk.Isd.ornl.gov/cgi-bin/tox/ TOX_select?select=csf
Note: This calculation has been updated with the corrected concentration of bis(2-ethylhexyl)phthalate and concentrations detected in boring PL-B1.
Haley & Aldrich, Inc. Page 1 4/22/2002
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Table B-6. Derivation of Soil Attenuation Factors for Non-VOCs at 40 Feet Below Ground Surface

Distance to
Groundwater

CAS No, [Chemical Koe'?Y 1.0 k™ O 0,0 0,® Py, o, AF (feet) AFp AF7 AF;
7440-38-2|Arsenic - - 2.90E+01 2.43E-01 2.27E-01 1.42E+00 4.70E-01 170 25 11.02 2.85 3
7440-41-7 |Beryllium - - 7.9E+02 2.43E-01 2.27E-01 1.42E+00 4.70E-01 4612 25 288.63 74.75 75

117-81-7 |Bis (2-ethylhexyl)phthalate 1.5E+07 4.1E-04 - 4.2E-06 2.43E-01 2.27E-01 1.42E+00 4.70E-01 35696 25 2231.36 577.92 578
16065-83- |Chromium (trivalent) - - 1.8E+06 2.43E-01 2.27E-01 1.42E+00 4.70E-01 10506174 25 656636.24  170068.79 170069
7440-50-8 |Copper -- - 4.3E+02 2.43E-01 2.27E-01 1.42E+00 4.70E-01 2499 25 156.57 40.55 41
na = not available

An AF was not derived for chemicals that do not have promulgated primary MCLs. These chemicals were not included in the assessment of potential further
degradation to groundwater quality.
AFT were calculated assuming that the depth between chemical impacts and groundwater is 25 feet and that the soil within this portion of the soil column is
comprised of 37% sand, 51% silt, and 12% clay.
Kac = soil organic carbon-water partition coefficient (L/kg)
foc = site-specific organic carbon content of soil (kg/kg)
Kq = soil-water partition coefficient (L/kg), Koc X Toc
H' = dimensionless Henry's law constant
O,, = site-specific average water-filled porosity (by volume)
O, = site-specific average air-filled porosity (by volume)
Ot = site-specific average total porosity (by volume)
Py, = dry soil bulk density (kg/L)
" Obtained from EPA Region 9 preliminary remediation goal (PRG) physical-chemical data for volatile organic compounds, November 2000
@ Optained from Risk Assessment Information System (RAIS) Toxicity & Chemical-Specific Factors Data Base, January 2001, http://risk.Isd.ornl.gov/cgi-bin/tox/ TOX_select?select=csf
® Site-specific average values
® Obtained from EPA Soil Screening Guidance: Technical Background Document (TBD), EPA/540/R-95/128, July 1996, hitp://www.epa.gov/oerrpage/superfund/resources/soil/toc.htm
Page 1 7/21/2009
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Table B-7. Derivation of Soil Attenuation Factor for VOCs and Comparison of Maximum Soil Concentrations to Site-specific SSLs Calculated at 50 Feet Below Ground Surface

Max. Residual Site-specific ~ Site-specific |Max > SSL for
Soil Site-specific SSL (mg/kg) SSL (mg/kg) at AFt at
Concentration | AFat  SSL (mg/kg) atAFat atAFatD=15'( D=15"and
CAS No. [Chemical MCL (mg/L) K, 2 £,.9 Ky 42 H ™ 0,® 0,® Py (mg/kg) D=15'  atAF =1 D=15' and DAF=20 | DAF=20?
7440-38-2 |Arsenic 5.00E-02 - 4.05E-04 2.90E+01 - 2.4E-01 2.3E-01 1.42E+00 2.30E+01 2 1.46E+00 2.32E+00 4.63E+01 No
7440-41-7 |Beryllium 4.00E-03 - 4.05E-04 7.9E+02 - 2.4E-01 2.3E-01 1.42E+00 4.10E-01 40 3.16E+00 1.25E+02 2.50E+03 No
117-81-7 |Bis(2-ethylhexyl)phthalate 4.00E-03 1.5E+07 4.05E-04 - 42E-06 24E-01 23E-01 1.42E+00 1.30E-01 317 2.45E+01 7.75E+03 1.55E+05 No
16065-83- |Chromium (trivalent) 5.00E-02 - 4.05E-04 1.8E+06 - 2.4E-01 2.3E-01 1.42E+00 5.10E+01 89860 9.00E+04 8.09E+09 1.62E+11 No
7440-50-8 |Copper 1.0E+00 - 4.05E-04 4.3E+02 - 2.4E-01 2.3E-01 1.42E+00 3.30E+01 22 4.28E+02 9.21E+03 1.84E+05 No
75-35-4 1,1-Dichloroethene (1,1-DCE)  6.00E-03 6.5E+01 4.05E-04 - 1.1E+00 2.4E-01 2.3E-01 1.42E+00 1.60E-01 2 2.24E-03 4.77E-03 9.55E-02 Yes
71-55-6 1,1,1-TCA 2.00E-01 1.4E+02 4.05E-04 - 7.1E-01 2.4E-01 2.3E-01 1.42E+00 1.50E-02 2 6.83E-02 1.45E-01 2.91E+00 No
79-01-6 Trichloroethene (TCE) 5.00E-03 9.4E+01 4.05E-04 - 4.2E-01 24E-01 2.3E-01 1.42E+00 1.10E-01 2 1.38E-03 2.94E-03 5.89E-02 Yes
An SSL was not derived for chemicals that do not have promulgated primary MCLs. These chemicals were not included in the assessment of potential
degradation to groundwater quality.
AF = Average attenuation factor based on site lithology (distance to groundwater = 15 feet, 51% sand, 41% silt, and 8% clay).
na = not available
Kac = soil organic carbon-water partition coefficient (L/kg)
foc = site-specific organic carbon content of soil (kg/kg)
Kq = soil-water partition coefficient (L/kg), Koc X Toc
H' = dimensionless Henry's law constant
O,, = site-specific average water-filled porosity (by volume)
O, = site-specific average air-filled porosity (by volume)
Py, = dry soil bulk density (kg/L)
" Obtained from EPA Region 9 preliminary remediation goal (PRG) physical-chemical data for volatile organic compounds, November 2000
@ Optained from Risk Assessment Information System (RAIS) Toxicity & Chemical-Specific Factors Data Base, January 2001, http://risk.Isd.ornl.gov/cgi-bin/tox/ TOX_select?select=csf
® Site-specific average values
® Obtained from EPA Soil Screening Guidance: Technical Background Document (TBD), EPA/540/R-95/128, July 1996, hitp://www.epa.gov/oerrpage/superfund/resources/soil/toc.htm
® Risk Assessment Information System (RAIS) Toxicity & Chemical-Specific Factors Data Base, January 2001, http://risk.Isd.ornl.gov/cgi-bin/tox/ TOX_select?select=csf
Note: This calculation has been updated with the corrected concentration of bis(2-ethylhexyl)phthalate.
Haley & Aldrich, Inc. Page 1 7/21/2009
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Table B-8. Derivation of Soil Attenuation Factors for Non-VOCs at 50 Feet Below Ground Surface

Distance to
Groundwater

GAS No. |Chemical K9 %% k™ HY 0,2 0@  p© o AF o (feet) AFo A+ AFr
7440-38-2 |Arsenic - - 2.90E+01 2.16E-01 2.85E-01 1.35E+00 5.01E-01 182 15 7.46 1.59 2
7440-41-7 |Beryllium - - 7.9E+02 2.16E-01 2.85E-01 1.35E+00 5.01E-01 4939 15 185.82 39.58 40

117-81-7 |Bis (2-ethylhexyl)phthalate 1.5E+07 4.20E-04 - 4.2E-06 2.16E-01 2.85E-01 1.35E+00 5.01E-01 39639 15 1487.07 316.75 317
16065-83- |Chromium (trivalent) - - 1.8E+06 2.16E-01 2.85E-01 1.35E+00 5.01E-01 11250001 15 421875.66 89859.52 89860
7440-50-8 |Copper -- - 4.3E+02 2.16E-01 2.85E-01 1.35E+00 5.01E-01 2676 15 100.98 21.51 22
na = not available

An AF was not derived for chemicals that do not have promulgated primary MCLs. These chemicals were not included in the assessment of potential further
degradation to groundwater quality.
AFT were calculated assuming that the depth between chemical impacts and groundwater is 15 feet and that the soil within this portion of the soil column is
comprised of 51% sand, 41% silt, and 8% clay.

Kac = soil organic carbon-water partition coefficient (L/kg)
foc = site-specific organic carbon content of soil (kg/kg)
Kq = soil-water partition coefficient (L/kg), Koc X Toc
H' = dimensionless Henry's law constant
O,, = site-specific average water-filled porosity (by volume)
O, = site-specific average air-filled porosity (by volume)
Ot = site-specific average total porosity (by volume)
Py, = dry soil bulk density (kg/L)
" Obtained from EPA Region 9 preliminary remediation goal (PRG) physical-chemical data for volatile organic compounds, November 2000
@ Optained from Risk Assessment Information System (RAIS) Toxicity & Chemical-Specific Factors Data Base, January 2001, http://risk.Isd.ornl.gov/cgi-bin/tox/ TOX_select?select=csf
® Site-specific average values
® Obtained from EPA Soil Screening Guidance: Technical Background Document (TBD), EPA/540/R-95/128, July 1996, hitp://www.epa.gov/oerrpage/superfund/resources/soil/toc.htm
Haley & Aldrich, Inc. Page 1 7/21/2009
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Table B-10. Derivation of Estimated Maximum VOC Concentrations in Groundwater at Parcel A Using a Site-specific SSL Equation

Pore
Max. Residual Soil Water Groundwater Conc.
Concentration Conc. (mg/L) = Pore Water
CAS No. Chemical (mg/kg) Koo " f,.@ K@ H M 0,? 0,® P, (mg/L) Conc. / AF / DAF
104-51-8 n-Butylbenzene 3.10E+00 2.8E+03 4.05E-04 - 5.4E-01 2.4E-01 2.3E-01 1.42E+00 2.2E+00 1.1E-01
75-34-3 1,1-DCA 6.00E-02 5.3E+01 4.05E-04 - 2.3E-01 2.4E-01 2.3E-01 1.42E+00 2.6E-01 1.3E-02
107-06-2 1,2-DCA 8.70E-03 3.8E+01 4.05E-04 - 4.0E-02  2.4E-01 2.3E-01 1.42E+00 4.5E-02 2.3E-03
75-35-4 1,1-DCE 3.50E-01 6.5E+01 4.05E-04 - 1.1E+00  2.4E-01 2.3E-01 1.42E+00 9.4E-01 4.7E-02
540-59-0 1,2-DCE 6.10E-03 3.7E+01 4.05E-04 - 2.9E+00 2.4E-01 2.3E-01 1.42E+00 9.5E-03 4.7E-04
156-59-2 cis-1,2-DCE 4.30E-02 3.6E+01 4.05E-04 - 1.7E-01 2.4E-01 2.3E-01 1.42E+00 2.0E-01 1.0E-02
100-41-4 Ethylbenzene 5.00E+00 2.0E+02 4.05E-04 - 3.2E-01 2.4E-01 2.3E-01 1.42E+00 1.6E+01 8.2E-01
127-18-4 PCE 2.02E-01 2.7E+02 4.05E-04 - 7.5E-01 2.4E-01 2.3E-01 1.42E+00 5.0E-01 2.5E-02
103-65-1 n-Propylbenzene 2.50E+00 2.8E+03 4.05E-04 - 5.4E-01 2.4E-01 2.3E-01 1.42E+00 1.8E+00 9.0E-02
71-55-6 1,1,1-TCA 1.50E-02 1.4E+02 4.05E-04 - 7.1E-01 2.4E-01 2.3E-01 1.42E+00 4.4E-02 2.2E-03
79-00-5 1,1,2-TCA 1.80E-02 7.5E+01 4.05E-04 - 3.7E-02  2.4E-01 2.3E-01 1.42E+00 8.7E-02 4.3E-03
79-01-6 TCE 2.00E-01 9.4E+01 4.05E-04 - 4.2E-01 2.4E-01 2.3E-01 1.42E+00 7.2E-01 3.6E-02
95-63-6 1,2,4-TMB 4.50E+01 3.7E+03 4.05E-04 - 2.3E-01 2.4E-01 2.3E-01 1.42E+00 2.6E+01 1.3E+00
108-67-8 1,3,5-TMB 1.50E+01 8.2E+02 4.05E-04 - 3.2E-01 2.4E-01 2.3E-01 1.42E+00 2.7E+01 1.4E+00
108-88-3 Toluene 6.90E-01 1.4E+02 4.05E-04 - 2.7E-01 2.4E-01 2.3E-01 1.42E+00 2.5E+00 1.3E-01
1330-20-7  Xylene 2.80E+01 2.0E+02 4.05E-04 - 3.0E-01 2.4E-01 2.3E-01 1.42E+00 9.3E+01 4.7E+00

Koe = soil organic carbon-water partition coefficient (L/kg)

f,c = organic carbon content of soil (kg/kg)

K4 = soil-water partition coefficient (L/kg), Ko X foe
H' = dimensionless Henry's law constant

0,, = site-specific average water-filled porosity (by volume)

0, = site-specific average air-filled porosity (by volume)
Py, = dry soil bulk density (kg/L)

™ Obtained from EPA Region 9 preliminary remediation goal (PRG) physical-chemical data for volatile organic compounds, November 2000

@ site-specific average values

@ Obtained from EPA Soil Screening Guidance: Technical Background Document (TBD), EPA/540/R-95/128, dated July 1996, http://www epa.govioerrpage/superfund/resources/soilitoc.htm

Note: This calculation includes updated maximum residual soil concentrations for 1,1-DCE and TCE and concentrations detected in boring PL-B1.

Haley & Aldrich, Inc.
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TABLE B-12

SUMMARY OF CUMMULATIVE RISK INCLUDING BORING PL-B1

FORMER C-6 FACILITY, PARCEL
LOS ANGELES, CALIFORNIA

Onsite Onsite DTSC
Onsite Construction Commercial/Industrial Commercial/Industrial
Worker (Highest of | Worker (Highest of AOPC| Worker (Highest of

AOPC 1 and AOPC 2)

1 and AOPC 2)

AOPC 1 and AOPC 2)

Hazard Index

Previously Estimated 0.051 0.000087 0.0046
Vapor Migration from Groundwater NA 0.0024 0.0024
Vapor Migration from Deep Soil NA 0.075 0.075
Vapor Migration from Deep Soil

Leachate and Subsequent Volatilization

from Groundwater NA 0.0082 0.0082
Total 0.051 0.086 0.090
Excess Cancer Risk

Previously Estimated 1.4E-06 1.7E-10 4.4E-06
Vapor Migration from Groundwater NA 2.9E-06 2.9E-06
Vapor Migration from Deep Soil NA NA NA
Vapor Migration from Deep Soil

Leachate and Subsequent Volatilization

from Groundwater NA 7.0E-08 7.0E-08
Total 1.4E-06 3.0E-06 7.4E-06

NA = Not applicable

AOPC = Area of Potential Concern (Two areas of potential concern were identified for Parcel A in the post-

demolition risk assessment.)

Haley & Aldrich, Inc.
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Vapor Migration Model Results

Deep Soil Leaching to Groundwater and Subsequent Volatilization to Indoor Air
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SUMMARY OF VAPOR MIGRATION RESULTS - COMMERCIAL/LIGHT INDUSTRIAL SCENARIO
BRC Former C-6 Facility, Los Angeles, California
Deep Soil Leaching to Groundwater and Subsequent Volatilization to Indoor Air

Groundwater
Estimated
Concentration in
CAS No. Chemical Groundwater (ug/L) Cancer Risk Hazard Index
104-51-8 n-Butylbenzene 110 No Slope Factor 0.00010
75-34-3 1,1-Dichloroethane (1,1-DCA) 13 1.1E-10 0.00000037
107-06-2 1,2-Dichloroethane (1,2-DCA) 23 5.4E-11 0.000000019
75-34-3 1,1-Dichloroethylene (1,1-DCE) 47 6.8E-08 0.00005
156-59-2 cis-1,2-Dichloroethylene (cis 1,2-DCE) 10 No Slope Factor 0.0000030
100-41-4 Ethylbenzene 820 No Slope Factor 0.0000081
103-65-1 n-Propylbenzene 90 No Slope Factor 0.000086
127-18-4 Tetrachloroethene (PCE) 25 2.4E-09 0.000032
71-55-6 1,1,1-Trichloroethane 2.2 No Slope Factor 0.00000010
79-00-5 1,1,2-Trichloroethane 4.3 5.9E-11 0.00000073
79-01-6 Trichloroethlyene (TCE) 36 1.0E-09 0.0000016
95-63-6 1,2,4-Trimethylbenzene 1,300 No Slope Factor 0.0031
108-67-8 1,3,5-Trimethylbenzene 1,400 No Slope Factor 0.0046
108-88-3 Toluene 130 No Slope Factor 0.0000084
1330-20-7 Xylene 4,700 No Slope Factor 0.00012
Total 7E-08 0.0082

Note: This calculation has been updated with concentrations of volatile organic compounds detected in PL-B1 as well as corrected

(G:\28882 C-6\634\calculations\Parcel_a\2009_calcs_revised\Appendix_C_Revised\Appendix C - vapor risk assess calc

concentrations of 1,1-dichloroethene and trichloroethene.

tables_leachate_revised_021809.xls
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SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL - Page 1-2

S ‘Risk Calculations g B 3 _ AN EET PR PP ORI Version: November 1999

| CALCULATION OF SOIL GAS CONGENTRATION " ..
A SOURCE - Free Produc:tl80|l>100mglkg o P AAMITS SRS c

0.00E+00 dimensionless . "

~Mole fraction - o L MF =

""" - Molecularweight S UMW = 9.90E+04 mgfmole
~'Vapor pressure L. o0 0 VPO .= 308E-01 atm- AT RS
‘Universal gas constant e R = 8.20E-05 ‘atm-m3/mole-K

~ Temperature | : LT = 2.93E402 K e N R T
- ~Calculated soil gas concentration. - L Cglfp) = 0.00E+00 mg/m3 ' S
'B. SOURCE - Groundwater B RN
© Water contamination I'ev’ei' Gy o= 130EH0T Ugh
-Henry's Law Constant™ S L Ho o= 2.30E-01 dimensionless
- 'Calculated soil gas: concentratlon-_ - Cyglgw) = 2.99E+00 mg/m3
UG SOURCE < Soil <100 mg]kg ...... s R . R A

~Soil contarmination level B o - mglkg
 Henry's Law Constant ‘H ‘= 230E-01 dimensioniess
. Bulkdensity (dry) - ORI Py S 5 1.50E+00 gm/cc- _
- Alrfilled porosity -~ e, = 2.84E:01 dimensionless -
- ‘Water-filled porosity STl = 1.50E-01 dimensionless
" Weight fraction of organic-carbon . fe' = 4.00E-03 dimensionless
Orgamc carbon partition coefficient T Ky L= .5.30E+01 cm3/gm
“Soiliwatet distribution coef. Ry = 2.12E-01 ‘cm3/igm
- ‘Calculated soﬂ_gas_concentraﬁon AR 'Cgé(S). 5 = '0.00E+00-mglm"3 _
‘B. SOURCE - Measured Soil Gas - SR RN T,

‘Meastired soil gas concentration - o ;g(m) L= ' .mglm3 (ugll)

-E. SOIL GAS CONCENTRATION USED IN RISK CALCULATIONS >35> 2.99E+00 _mg‘lm3 :
DIFFUSIVE TRANSPORT UPWARD IN- UNSATURATED ZONE AP
~ Total porosity. ] = 434E- O‘I dimensioniless

= ~Air-filled porosity By = 2.84E-01 “dimeénsioréss o

Diffusion-coefficient in air-— Dy = 7.40E-02 -cm2/sec

" Effective diffusion coefficient D, = _'-53.'94E-03 :'cm2/sec"' -
- Depth of contarmination or- ng e XD = 1.98E+01 M- 5
: -'Calculated Flux o : o Fy =1 3.23E-04 - mglm2 hour
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SITE ASSESSMENT & MITIGATION VAPOR RlSK ASSESSMENT MODEL - Page 2-2
RERRETTRTRRRTY RISk Calculations . T . L e R UUR R EITERPPPES Version: November 1999
CALCULATING VAF"OR CONCENTRATION IN BUILDING R
A INDOOR AIR COMPORNENT [ARREIEIIE
Floot area of building A =" 9.88E+02 m2 - S RN
TR - % of floor area that flux occurs. e . 1.00E+00 dimensionless -
-7 Attenuation factor(Crack factor) S, = 1.00E-02 dimensiorless _
. Flux area within building "~ - AF = 968E+00 M2 R S -
- Interior Height.of building -~ SRy = 244E+00 m - o
: V0|umeobe|Id|ng ............ y S 236E+03 m3 . R : Ll EERREEE
.. Exchange rate of air Sl LB = 8.30E:01 exchanhges/hr - el -
Ventilation rate - . U@ E L 1.96E403 m3thr R PRI RPR '
" Indoorair component ... G =" -1,59E-06 mg/m3 _ ' R
" 'B.OUTDOOR AIR COMPONENT TR e el
~ 'Downwind contamination length L= om
- Wind speed - S u = ke
‘Height of building openings.. o he = Lome
- (or height of breathing zone) T e e
Outdoor air component. LU G2 0.00E+00 mg/m3
C TOTAL !NDOOR AiR CONCENTRAT!ON_ Cy = 1.59E-06. mg/m3

" EXPOSURE SGENARIO T e

~ Body weight Sl UBW = T.00E+01 kg

- Inhalation rate ol DR = 2,00E+0T m3/day

- Exposure duration S ED" .= 2.50E+01 yrs -

©Hoursperday oo e 'conversmn'_.  8.00E+00° hr/day -
‘Exposuretime ET =" 3.33E-01 hr/24 hours -
Days perweek -~ - conversion  2.50E+00-days/week .
 Weeks peryear-- .0 - conversion . 5.00E+01 -weekKs/yr _
- Exposure frequency =~ - .- CEF - = 1.25E+02 -daysiyr
" Averaging Time{carc. risk) ~ =~ . AT - - = 256E+04 days
~Averaging Time-(non-carc. risk) = S AT = 913E+03 days

*Chemical Intake (carc.risk) ~~ IT, = 185E-08 nglkg-day
- Chemical Intake (non-carc rlsk) _' '_ T s - 5.20E-08 - mglkg-day_

NON&ARCINOGENIC RISK (Chronlc Risk) .~ : '
Chemical Intake (non-carc. r|sk) T o= 5"2'0'E 08 mg/kg -day
‘Referencedose S RfD = 1.40E-01 mglkg- day o
- Hazard Index o o UHE = 3TME-0T

 CARCINOGENIC RISK e IS e
~Chemical Intake(carc. risky . IT, o= 1.85E-08 mglkg-day
- Slope factor (potency) - SF 0= 570E-03 1/(mglkg- day)

. ‘CancerRisk . ... ST RISK ~1.06E-10 -
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SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL - Page 1-2

S ‘Risk Calculations . B . R L Version: November 1999
PrOJect Name: BRC Former Boemg C-6 FaC|I|ty, Los Angeles Cahforma -------
Chemical 1, 2. D|chloroethane (EDC) _________________
Variable Descrlptlons """"""""""""""""" Units
3.-CALCULATION OF SOIL GAS CONCENTRATION. S o
" A. SOURCE - Free Productl80|l>100mglkg ST T P S P R L
“Mole fraction U MF = '0.00E+00 dimensionless . ...
""" ~ Molecularweight -~ - o 0 MW= 9.90E+04 mg/mole
~'Vapor pressure S e P = 1 M4E-01 atm e L
Universal gasconstant ..~~~ R, = 820E:05 atm-m3/mole-K
~ Temperature Lo T = L 2.93E402 K :
- Calculated soil gas concentration” - Cilfp) = 0.00E+00 mg/m3 .~
'B. SOURCE - Groundwater Sl
~ Water contamination I'ev’ei Gy = 2.30E+00 ug/ _
‘Henry's Law Conistant™ S Ho o= 4.00E-02 dimensionless
. Calculated soil gas conceh't'i"ai't'lon L Coglow) = 9.20E-02 ‘mg/m3
- SOURCE - Soil <100 my/ky SOOI SOOI PR S S
~Soil contamination level .- Gyl = S mglkg

- Henry's Law Constant = 00 CH U= 4,00E:02 dimensionless

. Bulk-density (dry)y .. - - e ) = 1.50E+00 gm/cc- _
-~ Airfilled porosity 8, = 2.84E:01 dimensionless
‘Waterdiled porosity e, = 1.50E-01 dimensionless

' Weight fraction of organic carbon R “fe = 4.00E-03 dimensionless
Orgamc carbon partition coefficient - - Ky = 3.80E+01 cm3/gm
“SoilAwater distribution coef, Ky = 152E-01 ‘em3igm
‘Calculated soil gas: concentratioh - S : C-sg(s) = ."0'.00E+0'0 mglm"S _

D. SOURCE - Measured Soil Gas =~ R R
Measured soil gas concentratloh O sg(m) PRI mglm3 (u't_:jfl')m

E: SOIL GAS CONCENTRATION USED IN RISK CALCULATIONS >55> 9.20E-02 mg'lm3 :

DlFFUSIVE TRANSPORT UPWARD IN: UNSATURATED ZGNE SUCEETENEE SRR
~ Total porosity. ] = 4.34E-01 -dimensionless
= Air-filled porosity. By = 2.84E°01 ~dimensionless .

Diffusion coefficient in air D, = 1.00E-01 cm2/sec
" Effective diffusion coefficient . D, = 8.03E-03 cm2fsec
- Depth of contamination ‘or: ng el X S = 1.98E+01T M L
- Calculated Flux B = 1.38E-05 mgim2-hour
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SITE ASSESSMENT & MlTlGATlON VAPOR RlSK ASSESSMENT MODEL - Page 2-2
TR EEPEP Rlsk Calculations . _— - o SR [ RPN RRR PR .Version:_N'ovember19'99

CALCULATING VAF"OR CONCENTRATION IN BUILDING R
A INDOOR AIR COMPORNENT [ARREIEIIE '.
Floor area of building” - A = 9.B8E+02 m2 - o B
TR - % of floor area that flux occurs. e . 1.00E+00 dimensionless -
-7 Attenuation factor(Crack factor) S, = 1.00E-02 dimensiorless -
. Flux‘area within building Af = 9.68E+00 M2 ISR PR :
" Interior Height of building. SRy = 244E+00 m e
: V0|umeobe|Id|ng ............ y S 236E+03 m3 . R : Ll EERREEE
.. Exchange rate of air Sl LB = 8.30E:01 exchanhges/hr - el -
Ventilation rate - . U@ E L 1.96E403 m3thr R PRI RPR '
- Indoor air component . ... R = 6.63E-08 mg/m3 _ ' LIRS
" B. OUTDOOR AIR COMPONENT - S SR ol
" ‘Downwind contamination length ......... L. = cemt A
. Wind speed ' R = emdhe
Heigit of building openings . o hen = B AT
- (or height of breathing zone) ... L SRR _
Outdoor air component . LU G = 0.00E+00 mgim3
C TOTAL !NDOOR AiR CONCENTRAT!ON_ Cy - = _6.63E-08 mg/m3 -

EXPOSURE SCENARIO o e e

. Body weight Sl UBW = T.00E+01 kg

-~ Inhalation rate” S IR = 2.00E+01 m3iday

_ '-.Exposure.duratlon Lo . ED - o= 2.50E+01 yrs -

- Hoursperday ..o . conversion - 8.00E+00 hr/day
‘Exposuretime - CUET o= 03033E-01 hr/24 hours
Days perweek .. o el ~-conversion .~ 2.50E+00 days/week

- Weeks peryear-- . - gonversion - 5.00E+01 weeks/yr

"+ Exposure frequency Lo EF -1.25E+02 days/yr

" Averaging Time {carc. risk) . -~ . AT~ . 2.56E+04 days .
~Averdging Time (non -carc. r|sk)'. B AT B 9.13E+03 days '

It

| Chemical Intake (carc. risk) T = T.70E410 mglkg-day
"~ Chemical Intake (non-carc rlsk) T = 216E-09 mglkg-daY__'

NON&ARCINOGENIC RISK(Chronlc Rusk)' BRI TSP R LU PRSI :
Chemical Intake {non-carc. r|sk) C o ATpe = 2.16E- 09 mg/kg day
“Referencedose ... _ o URfD = 114E201 mglkg- day
“Hazard Index '_ S0 HE = 1.89E-08

CARCINOGENICR!SK R e el
‘Chemical Intake: (carc nsk) ' T = _'770E'10 mg/kg-day
.. Slope factor (potency) : L 8F = T.00E:02 1/(mglkg- day)

CancerRisk e . Risk 539E-11 o
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SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL - Page 1-2

S ‘Risk Calculations g B 3 _ AN EET PR PP ORI Version: November 1999

r_-CALCULATiON OF SOIL GAS CONCENTRATION S S SRR
* A SOURGE - Free Produc:tlSO|I>100mglkg . [ TSR L
‘Mole fraction S UMF = - 0.00E+00 dimensionless =~ .
_ Molecularweight - T MW = 9.70E+04 mg/mole
- 'Vapor pressure VP = UT78E01 atme .
‘Universal gas constant Ll R =0 BI20E-05 -atm-m3/mole-K TR
- Temperature ... Sl T L= 2.93E+02 K R S
- -Calculated soil gas concentration Cs(fp) = 0.00E+00 mg/m3 ' RPN o
'B. SOURGCE - Groundwater e
- Water contamination level TGy = AT0E+0T ugll |
. Heriry's Law Conistant . o UH o= S 1.10E+00 dimensionless
. Calculated soil gas concentration - Cy(gw) = 5.17E+01 mg/n3
¢ SOURCE - Soil <100 mglkg BRI AT DRI S
~Soil contamination level .~ UG = mglkg L
" Henry'sLaw Constant =~~~ -~ H- = 1.10E+00 dimensionless -
. Bulkdensity (dry) . py = 1.50E+00 gmicc. |
- Air-filled porosity - Sl 6 = 2.84E:07 dimensionless
‘Water-filled porosity - . . -@, .= 1.50E-01 dimensioriless
- Weight fraction of orgamc carbon e 0= 4.00E-03 -dimensionless
Orgamc carbon partition coefficient - Ky = 6.50E+01. cm3/gm
“SoilAwater distribution coef, U Kgo = 2.60E-01 cm3igm
‘Calculated soil gas_concentr'ation R 'C-sg'(s)- ~o= 0.00E+00 "rnglm"S _
D. SOURCE - Measured Soil Gas' R e
Me'asu'r'ed soil gas concentration - . . sg(m) C= _' -.'mglm3 (ugll)

E: SOIL GAS CONCENTRATION USED IN RISK CALCULATIONS >>>> . 5, 17E+01 mglm3 :

DIFFUSIVE TRANSPORT UPWARD N UNSATURATED ZONE e
~ Total porosity. ] = 4.34E01 d|m'ensioh'lt'ass'._-- -
' '_Alrﬂlled_porosny_ By = '2.84E:01 -dimensionless
Diffusion coefficient in air D, = 9.00E-02 cm2fsec

................................... b, | o 63 omoleac.
- Depth of contamination or: ng X = 1.98E+01T M
. -'Calculated Flux o R = ___6-.79E-‘03 mglm2 hour
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SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL - Page 2-2
RERRETTRTRRRTY RISk Calculations . T . L e R UUR R EITERPPPES Version: November 1999
CALCULATING VAF"OR CONCENTRATION IN BUILDING R R
A INDOOR AIR COMPORNENT [ARREIEIIE '.
Floor area of building” - A =" 9.88E+02 m2 - o RN
TR - % of floor area that flux occurs. e . 1.00E+00 dimensionless -
-7 Attenuation factor(Crack factor) S, = 1.00E-02 dimensiorless _
. Flux area within building "~ - AF = 968E+00 M2 R S -
- Interior Height.of building -~ SRy = 244E+00 m - o
: V0|umeobe|Id|ng ............ Y = 236E+03 m3 . R : Ll AETRRREETET
.. Exchange rate of air Sl LB = 8.30E:01 exchanhges/hr - el -
Ventilation rate - . U@ E L 1.96E403 m3thr R PRI RPR '
- Indoor air component . ... R = 3.35E-05 mg/m3 _ ' LIRS
- B.OUTDOCR AIR COMPONENT L SRR ST
" ‘Downwind contamination length ......... Lo = mos
. Wind speed : A = ~omihr
‘Height of building openings.. S he =
- (or heightof breathing zone) - RN
Outdoor air component. S € = 0.00E+00 mg/im3
C TOTAL !NDOOR AiR CONCENTRAT!ON_ Cy = 3.35E-05 mg/m3

" EXPOSURE SGENARIO e T T

. Body weight S BW 7.00E+01 kg -~

-~ Inhalation rate” S IR .= 2.00E+01 m3/day

. Exposureduration .~ . ED o= 2.50E+01 yrs

© Hoursperday ~ - ... .0l conversion - 8.00E+00 hr/day -
‘Exposuretime - ET =10 3.33E-01 hr/24 hours:
Daysperweek -~ o0 conversion . 2.50E+00 - daysiweek
 Weeks peryear-- . U conversion . 5.00E+01 -weeksiyr -
"~ Exposure frequency o U EF =0 °1.25E+02 daysiyr
- Averaging Time{carc. risk) . - - VAT = 2.56E+04 days
~Averaging Time (non -¢arc. r|sk) AT = 7913E403 days

| Chemical Intake (cé'r'c'”r'usk) ST = 3.90E-07 mglkg-day
"~ Chemical Intake (non-carc rlsk) o ITae - = 1.09E-06 mg/kg-day

:.’NONaCARCINOGENIC RiSK(Chromc-Risk)i*_. _ e T
Chemical Intake {non-carc. r|sk) CMTpe = 1.09E-06 mgikg-day
‘Referencedose. .. U RfD = 2.00E-02 mglkg- day
“Hazard Index R CHE = 5.47E-05

 CARCINOGENIC RISK R B o ST
‘Chemical Intake (carc. risk) LT =0 3.90E-07 mglkg-day
-~ Slope factor (potency) R S0 8F = AT75E-01 1(mglkg- day) R
~CancerRisk ... e © U Risk = 6.82E-08 ... _ .

BOE-C6-0058722



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL - Page 1-2

S ‘Risk Calculations g B 3 _ AN EET PR PP ORI Version: November 1999

- ‘Variable Descrlptlons _' S e . Units

| CALCULATION OF SOIL GAS CONCENTRATION L
ASOURCE FreeProductlSo|I>100mglkg RN L R

~Mole fraction -~ O MF o= 0.00E+00 dimensionless
""" Molecular weight o MW = 9.70E+04 mg/mole
B Vapor pressure S P =2 AQE:04- &tm. R RSy
Universal gas'constant -+ - R =. 8.20E-05-atm-m3/mole-K

I

- Temperature el T ”_"2.93E+02 K e S
- Calculated soil gas concentration -~ Ce(fp) = 0.00E+00 mg/m3 ' RPN o
'B. SOURGCE - Groundwater O :
© Water contamination level- Gy = 1.00E+01-ugh -
. Henry's Law Constant” e H = 1.70E-01 dimensionless
-+ Calculated soil gas concentration = - Cgglgw) = 1.70E+00 mg/m3
C.SOURCE-Soil<100mglkg -~~~ ~ oo B
~Soil contamination level LG = o mghkg o
 Henry's Law Constant ... - L Ho =7 1.70E-01 dimensionless -
. Bulkdensity (dryy .. - P = 1.50E+00 gm/cc: _
- Air-filled porosity L e, = 2.84E-01 dimensionless
‘Water-filled: porosﬂy o8y = 1.50E-01 "dimensionless

- Weight fraction of organic: carbon. ~ o fee = 4.00E-03 dimensionless
Orgamc carbon partition coefﬂment e Kge = 3.60E+01T cm3/gm
“Soiliwatet distribution coef. e Ky CE L 144E-01 "cr'n'3/gm_

- Calculated soﬂ_gas_concentraﬁon' : - C-SQ(S)' e 0.00E+00'm'glm’3 _

‘D. SOURCE - Measured Soil Gas® - S S

‘Measured soil gas concentration _' R sg(m) L= :_ _ : mglm3 (ugll)

DIFFUSIVE TRANSPORT UPWARD IN UNSATURATED ZONE _ _ T
~ Total porosity. ] = 4.34E-01 dimensionless
- Air-filled porosity. By = 2.84E:01 dimensionless -
Diffusion coefficientinair D, - 740E02 cmsec
" Effective diffusion coefficient . D, = '5.94E-03 -cm2/sec"' -

- Depth of contamination ‘or: ng el X © = 1.98E+01 m . .- :
-'Calculated Flux FRRRTII o Fy =" 1.83E-04 mglm2 -hour’

'BOE-C6-0058723



SITE ASSESSMENT & MlTlGATlON VAPOR RlSK ASSESSMENT MODEL - Page 2-2
TR EEPEP Rlsk Calculations . _— - o SR [ RPN RRR PR .Version:_N'ovember19'99

CALCULATING VAPOR CONCENTRATION IN BUILDING R
A INDOOR AIR COMPORNENT o '.
Floor areaof building” - A = 9.68E+02 m2 Sl B
TR - % of floor area that flux occurs. e . 1.00E+00 dimensionless -
- Aftenuation factor(Crack factor) S, = 1.00E-02 dimensiorless -
. Flux area within building "~ - AF = 968E+00 M2 R S -
" Interior Height of building. SRy = 244400 Mo
- Velume of building - e BN = U2.36E+03 M3 U e
.. Exchange rate of air Sl LB "= 8.30E:01 exchanhges/hr -~ o -
‘Ventilation rate . Q= A06E#03 m3hr '
- Indoor air component . ... R =" 9.06E-07 mg/m3 _ ' LIRS
' B OUTDOOR AIR COMF‘ONENT : SR SRR RRERI R
*'Downwind contamination length ... Lo Cm

Wind speed _ . e e
Heighit of building openings.. S he s

~(or h'eight'of breathing zorie) .- e _
Outdoor air component . LU Gl = U 0.00E400 mgim3

C. TOTAL !NDOORA]R CONCENTRAT!ON_ C. . = 9.06E-07 mg/m3

" EXPOSURE: SGENARIO o o Sl

. Body weight S BW 7.00E+01 kg -

-~ Inhalation rate” S IR =" 2.00E+01 m3/day

- Exposureduration .~ . ED C2.50E+01 yrs

~ Hoursperday ~ - ... -conversion - 8.00E+00 hr/day
‘Exposuretime - ET o= 3033E-01 hr/24 hours
Days perweek LT conversion” . 2.50E+00 days/week - -
‘Weeksperyear - . . conversion - 5.00E+01 weeks/yr

"~ Exposure frequency U EF o= 1.25E+02 daysfyr

" Averaging Time {carc. risk) .~~~ AT .. = 256E+04 days
~Averaging Time (non -¢arc. r|sk) _ __AT-_' = 913E+03 days

| Chemical |ntake(¢é’r’¢”’r’.sk) S ITe = 1.05E:08 mglkg-day
"~ Chemical Intake (non-carc rlsk) o MThe = "2.96E-08 mglkg-day

NON&ARCINOGENIC RISK(Chronlc Rlsk)_'_ . SO -
Chemical Intake (non-carc. r|sk) T = 2.96E:08 mg/kg- da‘y‘ B
‘Referencedose R CORfD = 1.00E-02 mighkg- day
“Hazard Index L CUHL L= 29606

| CARGINOGENIC RISK . | =
‘Chemical Intake: (carc r'is'k) ' T, =" 1.05E- 08 mg/kg day
.. Slope factor (potency) el L8 s 0 00E+00- 1/(mg/kg-day):
CancerRlsk ........... oo Risk o= No Slope Factor
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SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL - Page 1-2

L .Risk Calculations - TR Ll RO RN I TR PPPO Version: November 1999
PrOJect Name: . BRC Former Boemg C-6 FaC|I|ty, Los Angeles Cahforma -------
Chemical Te’[rachloroe‘[hylene (PCE) ..................
Variable Descrlptlons Units
| CALCULATION OF SOIL GAS CONCENTRATION T
A SOURGCE - Free Produc:tl80|l>100mglkg | R e T
_____ ~Mole fraction _ N MF 7= T0.00E+00 dimensionless -~ .
el Molecularweight T MW = 170E+05 mgimole
: Vapor pressure B .. p S o .' VP = 2 43E-02 atm T L
Universal gasconstant .-~~~ " R = 8.20E-05 ‘atm-m3/mole-K L
Temperature ---------- SR ST = 293EH02.K R L
*“Calculated soil g'aS'concentratlon T Ceglfpy = 0.00E+00 mg/m3 : el
B SOURCE - Groundwater __Z L IOUE ) -
* Water contamination level S Gy ="T250E+01 ugll - :
Henry's Law Constant™ ~ S H = 7.50E-01 dimensionless
-7 Calculated soil gas’ concentratlon S Ceglgw) o= 1.88E+01 mg/m3
-G SOURCE - Soll <100 mglkg U e o

_Soil contamination level . Cp = mglkg
 Henry's Law Constant .~ . H e = 7.50E:01 dimensionless -
. Bulkdensity (dryy .. -~ s = 1.50E+00 ‘gmice _

-~ Air-filled porosity - ey = 2:84E-01 dimensionless -

- Water-filled porosity . o8, = 1.50E-01 dimensioriless "

" Weight fraction of organic-carbon e o= 400E:03 dimensionless
Orgamc carbon partition coefficient Ky o= _ 2.70E+02 cm3/gm

“Soil/water distribution coef. S Ky 1.08E+00 cm3/gm
Calculated soil gas_concentratioh- L Cls) = "0.0'0E+00"m'glm’3 _

D. SOURCE - Measured Soil Gas -~ 0 e
‘Measured soil gas concentratlon R 'sg(m) o= """"""" mglm3 (ugll)

E: SOIL GAS CONCENTRATION USED N RISK CALCULATIONS 555 1 88E+01 mglm3 :

DIFFUSIVE TRANSPORT UPWARD IN UNSATURATED ZONE e
~ Total porosity. ] = 4.34E-01 dimensioriless. - -
- Air-filled porosity. B = 2.84E:071 -dimensionless
Diffusion coefficient in air D, = 7.20E-02 cmi2/sec
" Effective diffusion coefficient . D, = B.78E-03 tm2fsec
- Depth of contamination ‘or: ng el X S = 1.98E+0T M
- Calculated Flux 0 Feo = 1.97E-03 mgim2-hour
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SITE ASSESSMENT & MlTlGATlON VAPOR RlSK ASSESSMENT MODEL - Page 2-2
TR EEPEP Rlsk Calculations . _— - o SR [ RPN RRR PR .Version:_N'ovember19'99

CALCULATING VAF‘OR CONCENTRATION IN BUILDING R R
A INDOOR AIR COMPORNENT o
Floor areaof building” - A = 9.68E+02 m2 Sl B
TR - % of floor area that flux occurs. e . 1.00E+00 dimensionless -
- Aftenuation factor(Crack factor) S, = 1.00E-02 dimensiorless _
. Flux area within building "~ - AF = 968E+00 M2 R S -
" Interior Height of building. SRy = 244400 Mo
: NVolume of bUIldlng LT y S 236E+03 m3 . R Lo EERREEE
.. Exchange rate of air Sl LB "= 8.30E:01 exchanhges/hr -~ o -
‘Ventilation rate . Q= A06E#03 m3hr '
- Indoor air component . ... R = 9.72E-06 mg/m3 _ ' LIRS
' B OUTDOOR AIR COMF‘ONENT : SR RERRERNES T R
*'Downwind contamination length ... Lo o= me

“Wind:speed : ' U= o mihir
‘Height of building openings.. - ... S = me

: (orh'eight'ofbrea{hingzon"e) SR PP PSR EE
Outdoor air component. L€y = 0.00E+00 mg/m3

C. TOTAL !NDOOR AiR CONCENTRAT!ON_ Gy =" 9.72E-06 mg/m3

EXPOSURESGENARIO RIS L

. Body weight S BW © 7.00E+01 kg - -

- Inhalation rate o IR = 2.00E+01 m3/day

- Exposureduration .~ .~ ED . . = 250E+01yrs . .

"~ Hoursperday ~ - ... .0 conversion - 8.00E+00 hr/day
‘Exposuretime - LUET o= - 3033E-01 -hr/24 hours -
Daysperweek -~ oo conversion - 2.50E+00 days/week .

- WeeKs per year - T IR, ~conversion - . .5.00E+01 ‘weeks/yr _

- Exposure frequency o EF S = '1,25E402 daysiyr

" Averaging Time {carc. risk) .~~~ - AT - = 256E+04 days
-Averaging Timeé (non -eare. r|sk) S AT = 913E+03 days

_ '.Chemlcal Intake ((':é'r't':mr'lsk) : L T o= _ '1.13E¥(:)7 mglkg-day
"~ Chemical Intake (non-carc rlsk) AThe = _:3;_1'_7E'-07_mglkg-day_

NON&ARCINOGENIC RISK (Chronic Rlsk) T I
Chemical Intake (non-carc. r|sk) AThe ‘= 37E-07 mglkg-day
“Referencedose ... .~ 'RfD . =" 1.00E-02 mg/kg day o
- Hazard Index SR OHL = 3ATE- 05 .

CARCINOGENIC RISK SRR ) P R
~Chemical Intake (carc. risk) . ... T, = 1.13E-07 mglkg-day

- Slope factor (potency) o §F = 910E-02 1/(mglkg- day)
- ‘CancerRisk ... S Risk L237E-09 o
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SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL

.Risk Calculations -

'r'_-CALCULATrON OF SOIL GAS' CONCENTRATION
A SOURCE - Free ProductlSo|I>100mgIkg

Mole fraction

- Molecular weight -
'Vapor pressure

Universal gas constant

Temperature

- Calculated soil gas concentration o
B. SOURCE - Grournidwater

~ Water contamination I'ev'ei' o
-Henry's Law Constant

-7 Calculated soil gas’ concentratlon"
- C. SOURCE - 8oil <100 myglkg

_-Soil contamination Ievel
Henry's Law Constant -

. -Bulk-density (dry)

- Air-filled porosity - -

- Water-filled porosity -

- Weight fraction of ‘organic carbon
Orgamc cafbon partition coetﬂment :

Soilfwater d|str| bution coef.
Calculated soil _gas_concentration

0. SOURCE - Measured Soil Gas .
Measured soil gas concentration

MF

MW

VP

| ..C'sg(é)

sg(m)

[ TN

0.00E+00

1.30E+05
1.63E-01
_ 820E:05

2.93E+02

. 0.00E+00

" 2.20E¥00-
7.10E:01°
- 1.56E+00

- 7.10E-01

1.50E+00

2. 84E-01
1.50E-01
4.00E-03

. 1.40E+02

5.60E-01
0.00E+00-

DlFFUSIVE TRANSPORT UPWARD IN: UNSATURATED ZONE o

~ Total porosity.

. “Air-filled porosity

o -'Calculated Flux

Diffusion coefficient-in air

- Depth of contamination ‘or: ng

4.34E-01
2.84E:01

. 7.80E-02

- 6.26E-03
1.98E+01
1.78E-04

“atm. -
atm-m3/mole-K

: mglm3 (ugll)

- Page 1-2

dimensionless

mg/mole

K .

ug/l - )

mgir'n'3

mg/kg

cm3fgm
cm3fgm
mgrm'3 _

dimensionless

dimensionless
‘gm/cc- _
dimensionless
“dimensionless
‘dimensionless -

4.56E+00 mgin3

-difmensionless -

dimensionless - -

tm2/sec :
3cm2/sec' T

m
mglm2 hour

'BOE-C6-0058727



Floor area of building’
% of floor area that flux occu rs

-';Attenuahon factor(Crack factor)

- Flux-area within building -~

- . OUTDOOR AIR COMF‘ONENT
‘Downwind contamination length
Windspeed
‘Height of building openings..

~Outdoor air component. .
C TOTAL !NDOOR AIR CONCENTRAT!ON _

EXPOSURE SCENARIO

- Interior Height-of building
~ Volume of building.. '
... Exchange rate of air
“Ventilation rate

Indoor air component

“(or h'eight'of breathing zone) o

_ '-.Exposure.duratlon
©Hours pgr-day
‘Exposure time
Days perweek -
 Weeks peryear -
" Exposure frequency - -
- Averaging Time {carc. risk) ~ _
-Averaging Timeé (hon-‘Carc. risk)'.' SRR

_ '.Chemlcal Intake (carc rlsk)
- Chemical Intake (non-carc. risk) ...

Body weight

= Inhala‘“On rate ...........

' NON-CARCINOGENIC RISK (Chronic Risk)

Chemical Intake {non-carc: r|sk)
“Referencedose . -
-.Hazard Index

CARCINOGENIC RHSK

‘Chemical Intake: (carc r|sk) S
. Slope factor (potency) _______
Cancer Rlsk ................

- BW L
IR =
ED =

SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL
Rlsk Calculations -

CALCULATING VAPOR CONCENTRATION IN BUILDING
A INDOOR AIR COM PONENT

A =
S, =
AFC =
a Rh .- ..................... =

'_V =

E ........ =
G =

L =
U =
Che =
.Ct =

conversion .

© conversion
" -conversion

EF L=

CUAT T =
”.ITnc'._ Col=

AT =

RiD.

CCHL =
T, =
Risk- =

© 8.78E-07

1.02E-08
- 2.86E-08

- Page 2-2

. 9.68E+02 m2 - .
- 1.00E+00 dimensicniess - -
- 1.00E:02
=" 9.68E+00 M2 o
244E+00m -
'2.36E+03 M3
. 8.30E:01
1.96E+03 m3/hr
" 8.78E-07

dimensiorless

-exChangéslhr'

mg/m3

0.00E+00 mgim3
mg/m3 -

7.00E+01. kg -
2.00E+01 m3/day

S2.50E+01 yrs:
~ 8.00E+00 hr/day
~3.33E-01
- 2.50E+00 days/week
- '5,00E+01
' 1.25E+02 daysfyr

- 2.56E+04 days
C9.13E+03 days .

hri24 hours

‘weeks/yr

mgkgday
mg/kg-day - -

| 2.86E:08 mg/kg day '
2:86E-01 mg/kg- day
1.00E- 07

~ 1.02E-08 mg/kg-day

0.00E+00. 1/(mg/kg-day).
-No Slope Factor .

 BOE-C6-0058728



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL - Page 1-2

S ‘Risk Calculations g B 3 _ AN EET PR PP ORI Version: November 1999

" .Chemical: 1,1,2 TCA

~‘Variable D:e'scrlptlons '_ L S Lo units

| CALCULATION OF SOIL GAS CONGENTRATION
A SOURCE - Free ProductlSo|I>100mglkg R S P L
~Mole fraction =~ - - . UMF = 0.00E+00 dimensionless - .

Molecularwmght Lo o MW s 1U.30E+05 mgimole
- Vapor pressure - S VP = U30E-02 atme g
Universal gasconstant -~ R = 820E-05 -atm-m3/mole-K L
Temperature e S T = D.03E+02 K . o . R o

- Calculated 50|I'g'as'concentrat|on S Clfp) = 0.00E+00 mg/m3 : SRR o
'B. SOURCE - Groundwater R S -
- Water contamination level S Cy o= 430E+00 ugll |
" Henry's Law Constant .. Lo UH = 3070E:02 dimensionless
. Calculated soil gas concentration. - Cy(gW) = 1.59E-01 mg/in3
€. SOURCE - 8oil <100 mg/kg LU AT PP S
~Soil contamination level . 0 G T= 0 mglkg o
Henry's Law Constant ~~ -~ . H' . '= 370E-02 dimensionless "

. -Bulk density (dry) o Dl S Py = 1.50E+00 ‘gm/cc: _
- Air-filled porosity g, = 2.84E-01 dimensionless -
“Water-filled porosity - 'i. S By = 1.50E-01 difmensioriless

- Weight fraction of organic carbon e = 4.00E:03 dimensionless
Orgamc carbon partition coefficient - Ky = 7.50E+01 “em3/gm

Soiliwater distribution cosf. . - - Ky =0 3.00E-01 em3igm
‘Calculated soil gas_concentration R 'ng(S)' =" 0.00E+00 mglm"3 _

D. SOURCE - Measured Soil Gas. O LI
‘Meastired soil gas concentration - E sg(m) . :'._- 3 mglm3 (ugll)

DlFFUSIVE TRANSPORT UPWARD IN UNSATURATED ZONE R o
~ Total porosity. ] = 4:34E-01 dimensionless "
' '_Alrﬂlled_porosny_ By = 2.84E-01 dimensionless: -
Diffusion coefficient in air D, = 7.80E-02 cm2fsec

................................... o, = 626E-03 cm2lsec
~ Depth of contamination or: ng X L= 198EH0T Mo

.-Calculated Flux o CFg .= 1.81E-05 ‘mgim2-hour

BOE-C6-0058729



SITE ASSESSMENT & MlTlGATlON VAPOR RlSK ASSESSMENT MODEL - Page 2-2
TR EEPEP Rlsk Calculations . _— - o SR [ RPN RRR PR .Version:_N'ovember19'99

CALCULATING VAF‘OR CONCENTRATION IN BUILDING R
A INDOOR AIR COMPORNENT [ARREIEIIE
Floor area of building” - A =" 9.88E+02 m2 - o RN
TR - % of floor area that flux occurs. e . 1.00E+00 dimensionless -
-7 Attenuation factor(Crack factor) S, = 1.00E-02 dimensiorless _
. Flux‘area within building Af = 9.68E+00 M2 ISR PR :
- Interior Height.of building -~ SRy = 244E+00 m - o
: V0|umeobe|Id|ng ............ Y . 236E+03 m3 . PR : ) . AETRRREETET
.. Exchange rate of air Sl LB = 8.30E:01 exchanhges/hr - el -
Ventilation rate - . U@ E L 1.96E403 m3thr R PRI RPR '
- Indoor air component . ... R = 8.94E-08 mg/m3 _ ' LIRS
" B. OUTDOOR AIR COMPONENT - L R ST L
" ‘Downwind.contamination length ... Lo s m A
- Wind-speed : S U s e
Height of building openings . B B R RN
- {or height.of breathing zone) e Sl _
Outdoor air component. L€y = 0.00E+00 mgim3
C TOTAL !NDOOR AiR CONCENTRAT!ON RN = -8.94E.08 mg/m3 -

" EXPOSURE SGENARIO el S

. Body weight S UBW =0 T.00E+01 kg

- Inhalation rate e R = 2.00E+01 m3/day

- Exposureduration .~ . ED " = 250E+0Tyrs . -

©Hoursperday ~ - ..o conversion . 8.00E+00 hr/day
‘Exposuretime - U ET = 3.33E-01 hr/24 hours
Daysperweek -~ .. - conversion . 2.50E+00 daysiweek - -
- Weeksperyear .. 0. . conversion - 5.00E+01. weeks/yr

- Exposure frequency = . - . EF . = 1.25E+02 daysiyr

- Averaging Time {carc. risk) -~ AT L= 2.56E+04 days
-Averaging Timeé ('non-‘Carc. risk)'.';: o AT =0 913E+03 days

Chemical Intake (cé'r'c'”r'usk) Lo ITe = 1.04E-09 mglkg-day

- “Chemical Intake (non-carc. risk) CATee = 2092E-09 ‘mglkg-day

- NON-CARCINOGENIC RISK (Chronic Risk) SRR RS,
Chemical Intake (non-carc. r|sk) 1T = 7 2.92E-09 mg/kg- da'y' B
‘Referencedose U RfD = 4.00E-03 mg/kg day -

- Hazard Index ML= T20E07

| CARGINGGENIC RISK RERREE B
‘Chemical Intake: (carc riSk) S T = 1.04E-09 mg/kg-day : L
" Slope factor (potency) o LU8F o= LBT70E-02 1/(mg/kg-day). L
CancerRlsk ...... e - Risk CB92E11 _

BOE-C6-0058730



SITE-ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL .. . . ... Page 1:2

‘Risk Calculations . . e Version: Novembier 1999 -

I _Project Name: | BRC Former, Boemg ¢6 Facmty, Los Angeles Cahforma

. Chemical: Trmhloroethlyene (TCE) 8 o :

Varlable Desc"pﬂons '_ . L .' L . Units .............. o .' SRRREEES

" CALCULATION OF SOIL GAS CONCENTRATION . -~ . DTS R S
A SOQURCE - Free ProducﬂSouI>100mglkg Lo ] S L
-Mole fraction S MF o " 0.00E+00 . ‘dimensionless S
Molecular weight - - . R MW . - 1.30E+05 . -mg/mole . e
‘Vaporpressure: . . YP L 761E-02. atm SRREEEE. I :
- Unhiversal-gas constant Sl R B:20E-05 . atm-m3/mole-K : :
~ Temperature T = U2.93EH02 Koo e
" Calculated soil gas concentratlon S ng(fp) S= 0 0.00E+00  mgim3
- B. BOURCE < Groundwater. SRR BRI :
“Water contamination level 7 C, = 360E+01 ugll
- Henry's Law Constant .~ . H o= 420E-01 dimensionless
... Calculated soil gas concentration Lo .C'Sg(gw) = 1.51E+01 ‘mg/im3 .
€. SOURCE - $oil < 100 mg/kg SRS B TR _
" Soil contarination level - Gi o= mglkgl
. Henry's Law Constant . -~ 0 H o= A20E-01. “dimensionless
Bulk derisity (dry) .~ L py = 1.BDE+00 - -gmice
- Air-filléd porcsity Coey = U 284E-01  dimensionless |
- Water-filled porosity . L= U 1B0E-01 dimensionless
Waeight fraction of organic carbon " fe = 400E-03  dimensionless

Wonon

- Organic carbon partition coefficient -~ -~ Koo L= . 9.40E+071 . cm3igm
_ Soillwaterdistribution coef. L UK = UU376E01 . em3igm:
. Calculated soil gas concentration -~ . " C'Sg(s) .= - 0.00E+00 - "mglm'3 g
‘0. SOURCE -~ Measured SoilGas. L o e I _
Mea'sﬁré-d'-soilgas concentration - o 'sg(m) '_ : . _' mgim3 (ugl)

(E.SOIL GAS CONCENTRATION USED IN RISK CALCULATIONS 5555, 151E+01 mgim3

DIFFUSIVE TRANSPORT UPWARD I_N UNSATURATED:ZONE-. S
Total porosity. _ 0 = - 4.34E-01 - diménsionléss
 Airfilled porosity e 0, C=. 0 2084E-01 - dimensionless
. -Diffusion coefficient in air ... Dy = 7.90E-02 - cem2fsec
" Effective diffusion coefficient © Dy L= 6.34E-03 . cm2isec
X S=198E+401. m-

- Depth of contamination -orCsg ............ :
o ."Calculated Flux S Ry =0 1.74E-03 mgim2 -hour

BOE-C6-0058731



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL
‘Risk Calculations . .

Page 2-2

CALCULATING VAPOR CONCENTRATION iN BUILDING
A INDOOR AIR COMPONENT

_______ -Floor area of building A = 9.68E+02 - m2 .
- % of floor area that: flux: oeiurs _ . 1.00E+Q0: - dimensionless e
- Attenuation factor{Crack: factor) S = _'1.00E'—02" dimensionless .l
- Flux areawithin building .. OAF = 9.68E+00 . m2 IR T
Interior Height'of building -~ CRi- = 2AAEH00T Mmoo
. Volumeof building ...~ A = 236EH03 M3 0
.Exchange rateof air - .. E- = 8.30E-01. 'exchéhgéé/hr
Ventilationrate .~ Q= 196EH03  m3thr
.- Indoor air component : .Gy = 8.60E06 . --mg/m3
B OUTDOORAIRCOMPONENT e o o
- Downwind contamination Iength """"" S = m
‘Windspeed ... ... ... - o = - m/hr
- 'Height of building openirigs. "~ o h = m.
" (or height of breathing zone) R R
Outdoor air component. s Gy = 0.00E+00 - mg/m3
C TOTAL INDOOR AIR: CONCENTRATION'-._ o o = 8.60E-06 mg/m3
EXPOSURE SGENARIO e SR B
.. Body weight CUBWS = 7.00E+017 kg
- Inhalationrate 0T IR =... 2.00E+01 - m3/day
- ExXposure duration _ ED- =0 2.50E+01. yrs-
Hours perday ... . conversion © . 8.00E+00 - hriday .
. Exposure time- ET ... = 333E-01  hr24 hours
.. Days perweek - - conversion - - 2.50E+00 - . days/week
- Weeks peryear - - “cohversion . 5.00E+01 weeKs/yr -

Exposure frequency - EF = . 1.25E+02 daysiyr
Averaging Time (carc: risk) COAT = ... 2.BBE+04 . days:

'Averaglng Time {non-carc: nsk) B AT e 9.13E+03 . days -

mglkg-day
‘mglkg-day - -

1.00E-07
2.81E-07 -

. T, :

. Chemical Intake’ (carc rlsk) SRR _

“Chemical Intake (non-carc rlsk)

NON-CARCINOGENIC RISK {Chronic Rlsk) -'

- Chemical Intake (hon-care: risk)- L
- Reference dose

: 'H'azard'lndex' SN

_ |Tr'“::'.j..ﬁ'-' =
VR =
CUHE s

2.:81E-07 mgikg-day -
~UTTE-01 miglkg- day o
. 1.64E-06 R

- CARCINOGENIC RISK e | .
. Chemical Intake (carc. Fisk) e T = 1.00E-07 mg/kg-day -
SF

- Slope factor (potency)

1.00E-02 ‘I/(mg/kg day)
- Cancer Risk SR

" 1.00E-09

BOE-C6-0058732



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL Page 1-2

Risk: Calculatlons = R P PP P TPPP Version: November 1999

' CALCULATION OF SOIL GAS CONCENTRATION SRIREERY B -

A SOURCE - Free ProductlSoll>100mglkg e L L T
" Mole fraction’ ... . S MF _OOOE+OO - dimensionless o
-Molecularweight - MW C130E+0D .. mgfmole o
- Vaporpressure- LT VP . 1.32E-03 . atm B SRR

Universal gas.constant "~ """ S0 8.20E-05" " atm-m3imole-K-
© Temperature - ... L T C28BE+02 K
~ . caleulated soil gas concentratlon"-_ B :C-sg(fp) 5 “0.00E+00 = mg/m3- ..
~ - B.SOURCE - Groundwater el L e .
. Water.contamination level - Gy o= U1A0EX02  ugll o
~Henry's Law Constant o UUHe =0 BA40E-01 ¢ diniensionless.
- Caleulated soil gas concentratlon_ T Ceslgw) = 5.94E+01. mg/m3
'C. SOURCE- Sou!<100mglkg TP U . .
8ol contamination Ievel L . G = :__ ' 'mg/kg__-' _
" "Henry's Law Constant . =~ "~ S HL So= 0 540E-01. - dimensionless
- Bulk density:(dry) Ly = 1.50E+00 - gmice S
* Airfilled porosity oo g, =0 DgAE01 dimensioriless
Water-filled porosity. -8, = 150E:01 - dimensionless

- Weight fraction of organic carbon. = fi .= 400E:03  dimensionless - -
‘Organic carbon partition cosfficient - : Ko - = 2.80E+03  c¢m3igm

" Soiliwater distribution coef. S Ke = 1A42E+01 - cm3jgm
Calculated soil gas concentration SRR .Z_ng'(s") s 0.00E+00 mg/im3 - ...

D. 8QURCE - Measured Soil Gas .~ RO B - RPN

" Measured soil gas concentration _' . C -sg:(m')' o= . mg/m3 (ugl'l) '

Tt}

-— A
o

“E- SOIL GAS CGNCENTRATION USED IN RISK CALCULATIONS 5555 .-: - 94E+01 mg[m3

'_Q_FFUSIVE TRANSPORT UPWARD IN UNSATURATED ZONE L o
Total porosity 0 = ---4.34E-—O1 . d|men5|onless
. Air-filied porosity g e D BAE-01 .' dimensionless
. Diffusion coefficient inair . Da S =0 7.50E-02 om2fsec
. Effective diffusion coefficient . L Dg = B.02E03  cm2isec
. Depth of contamination orCsg X = 1.98E+01- 'm -

- Calculated Flux . S - 650E03  mg/m2-hour

BOE-C6-0058733



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL Page 2-2

Risk: Calculatlons = R P PP P TPPP Version: November 1999

:"CALCULATING VAPOR CONCENTRATION IN BUILDING L L o .
RS A INDOOR-AIR: COMPONENT U SR L B R TEpp. -
" Floor area of building - Ao R 9.68E+02 w2 '

% of floor.area that fluxoccurs -~~~ o e 1.00E+00 - dimensionless
o - Aftenuation factor(Crack factor) Sy = 1.00E:02 - dimensichless
U Fluxarea within bilding - L - 9.68E+00 -mZ.
""" - Interior Height'of building -~~~ Ry~ - = 244E+4000 m
-Volume of building S Voo
. Exchange rate of air U R LR B
Cc

&
1

U 236E+03 m3 Lol :
 8:30E-01  exchangesthr
. - M.96E+03  m3/hr
Cp = 321E-05  mg/m3

e a1

- Ventilation rate . B
‘Indoor air component. -
B. OUTDOOR AIR COMPONENT o - o
Downwind contamination Iength _ L. o= m
Wind speed R cue = mbhe S R
~ Height of building openings -~~~ chll s T L -
(or height of breathing zone) - e e RERRSR
_' Outdoor air component e S Co : 0.00E+00 - mg/m3 - L [
C TOTAL INDOOR AR CONCENTRATION. _ c, = 3.21E-05 mg/im3 - L : o - o

EXPOSURE SCENARIO . g R RN - B
 Bodyweight e BW CU7.00EH0T kg
Inhalation rate— B - -. : RN R = 3 00E+01 L m3/day
- Exposureduration . T UED - 2.50E+01 . yrs
“Hoursperday . . .- . - conversion - 8.00E+00  hr/iday
- Exposuretime ol ET '3.33E-01 K24 hours
. Days per week - R LT conversion “2.50E+00 . days/week .
 Weeks peryear - 0 ~conversion . 5.00E+01  weeksfyr -
. -Exposure frequency .- U EF = 1.25E+02  days/yr
- Averaging Time (carc.risk) -~ 0 AT = - 2.56E+04 - days
Averaging Time (non-carc.risk)” .-~ - - AT = 913E+03 "days '

- Chemical Intake (carc. risk) . IT, = 373E07 mgfkg-day _
_Chemlcal Intake (non-carc rlsk) o Ty =" 1.05E:06 . mglkg-day =~

NON-CARCINOGENIC RISK (Chromc RlskI o
Chemical Intake (non-carc.. r|sk) < MThe

1.05E- oe-mgrkg-day -

‘Reference dose R . RID = 1.00E-02 mg/kg-day .
= 1 05E-04

- Hazard Index . SRS S HE
CARCINOGENIC RISK R R e :
Chemical Intake (carc. risk) R L o ATe o 373E o7 mg/kg day
- Slope factor (potency) - SF- = 0.00E+00 1/(mg/kg-day)
~ . Cancer Risk . e ~Risk - = NoSlope Factor

' BOE-C6-0058734



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL Page 1-2

Risk: Calculatlons = R P PP P TPPP Version: November 1999

 CALGULATION OF SOIL GAS. CONCENTRATION SRIREERY LR RPN -

"~ A.SOURCE - FreeProductlSoll>100mgfkg S SRR e

"~ Molefraction o _ COME s "_OOOE+OO - dimensionless o

.-_Molecularwelght """ ' B R MW = 1.10E+05 .. mg/mole e :

" Vapor pressure S e = 126E-02  atm I
Universal gas constant ST R . = -820E05  atm:m3/mole-K-

Temperature - R S T BB K Sl e

~ . caleulated soil gas concentratlon _'C-sg(fp) .
- B.SOURCE - Groundwater: SR R : g
. Water.contamination level - - G E 8”2'0'E'+02 'jugll-_-_-_- : e
" Henry's Law Constant SO He =0 320E-01 - dimensionless.
- Caleulated soil gas concentration - Cyflgw) = 2.62E+02 mg/m3
C. SOURCE - Soil < 100 mglkg R BT S . o
- Boil cohtamination Ievel SR N O U mghkg _
"+ Henry's Law Constant Ll Hooo =" '3.20E:01" - dimensiocnless -
* . Bulk denstty.(dry) SRR o py = 1.50E+00 - gmice '
~ Airfilled porosity . L@, = 284E-01 0 dimensionless
Water-filled porosity @y =7 1.50E01 " dimensionless
~ Weight fraction of organic carbon -1 fie = . 4.00E-03  dimensionless
-Organic carbon partition -coef‘ﬁcien"t'_'ﬁ oK o= 2.00E+02. “cm3igm
" Soiliwater distribution-coef, U Kgoo = 8I00E:01 L cm3igm
Calculated soil gas concentration : 'C-sg(s) = 0.00E+00 mg/m3
D. 8QURCE - Measured SoilGas . .- . TR o

" Measured soil gas concentration =~ Sg(m) s _____ - mg/m3 (ugll)

" 0.00E+00 mg/m3-

“E- SOIL GAS CGNCENTRATION USED IN' RISK CALCULATIONS 5555 '_: - 2 62E+02 mglm3

'_Q_FFUSIVE TRANSPORT UPWARD IN UNSATURATED ZONE ' : PPN PR
Total porosity 0 = . 4.34E-01 d|menS|onIess
o Airfilled porosity RRRIORN: EEREMARNIER = 2.84E-01 - dimensionless
. Diffusion coefficient inair U Dy = 750E-02 - cmsec
- Effective diffusion coefficient D 2 6.02E-03 . cm2fsec
.. Depth of contamination or Csg o X = 198E+01 . m
 Caleulated Flux . o e R ©= 2.87E02. ‘mg/m2-hour - -

'BOE-C6-0058735



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL Page 2-2

Risk: Calculatlons = R P PP P TPPP Version: November 1999

:"CALCULATING VAPOR CONCENTRATION IN BUILDING L L o .
RS A INDOOR-AIR: COMPONENT U SR L B R TEpp. -
" Floor area of building - Ao R 9.68E+02 w2 '

% of floor.area that fluxoccurs -~~~ o e 1.00E+00 - dimensionless
o - Aftenuation factor(Crack factor) Sy = 1.00E:02 - dimensichless
U Fluxarea within bilding - L - 9.68E+00 -mZ.
""" - Interior Height'of building -~~~ Ry~ - = 244E+4000 m
-Volume of building S Voo
. Exchange rate of air U R LR B
Cc

&
1

C236E+03 m3 T
" :8.30E-01 = exchanges/hr -

e a1

Ventilation rate. .. . o - 1.96E+03  m3/hr
‘Indoor air component. - C; .= 142E-04 - mg/m3
B. OUTDOOR AIR COMPONENT R TR R '
Downwind contamination Iength . EL el

Wind speed _ ' U

n e
mihr

—
|

Height of building openings .~

(orhmghtofbreathmgzone) : ':::::::: el PR ST Sl e
_' Outdoor air component S -Cq- .. =" 0.00E+00 - mg/m3 - RO [
c TOTAL ]NDOOR AR CONCENTRATION. S Cy = M42E04 0 mg/m3 o

I
3

EXPOSURESCENAR!O Sl e DR
 Bodyweight o BW = L 7.00E+0T . kg .
‘Inhalation rate N - -. : e IR S - s 2.00E+01 m3[day
 Exposureduration . ED - 2.50E+01 yrs ..
Hoursperday .. o conversion - 8.00E+00 - hr/iday
- Exposuretime - .o oo CET =00 333E-01 . hi/24 Hours
. Days per week - R BRI . -conversion - 2.50E+00 . . days/week
" Weeks peryear - . conversion - 5.00E+01 - weeks/yr
. -Exposure frequency - oo EF ‘= 1.25E+02  dayslyr
- Averaging Time (carc.rigk) . AT = - 25BE+04  days - -
Averaging Time (non-carc.riskj -~ ... AT = 913E+03 - days"- =

© Chemical Intake (carc.risk) T, = 1.65E-06 mglkg-day
_'Chemical Ih’take’ (hon'—carc risk) o MThe = 462E:06 - migikg-day

NON-CARCINOGENIC RISK (Chronlc R;g@

Chemical Intake (non-carc.. r|sk) o _IT,};-'_ Lo - 4.62E- OB”h’lgfkg «day"
‘Reference dose : ' ~ - R = 5.71E-01 mglkg- day '
= 8. 09E-06

~Hazard Index. c ~UHI

CARCINOGENIC RISK _ B R S
Chemical Intake (carc. risk) T = 1.65E-08 miglkg-day-
- Slope factor (potency) CBFLL = 0.00E+00 1/(mglkg-dayy
. Cancer Risk . B ~Risk -~ =" . No Slope Factor

BOE-CG-0058736



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL Page 1-2

Risk: Calculatlons = R P PP P TPPP Version: November 1999

 CALCULATION OF SOIL GAS CONGENTRATION SRR D UL PNNA :

ACSOURCE < Free: ProductlSoll>100mglkg SRR TP PR : ' S

" Molefraction . ... _ COME s "_OOOE+OO - dimensionless

.-_MolecularWe|ght L MW = 1.20E+05 .. mg/mole e :

- Napor pressure e S VP = 132E-03  atm T DR
Universal'gas constant =~ -0 ST R = :8.20E-05" atm-m3/mole-K- -

 Temperature - R : T = 2O3E+02 K ST

- caleulated soil gas concentratlon _'ng(fp) .
- B.SOURCE - Groundwater: SR R .
" Water contamination level - . Gy = 9.00E401 ugh e
" Henry's Law Constant S He = BAOE-01  dimensionless.
- Caleulated soil gas concentration - Ceglgw) = . 4.86E+01 ‘mg/m3
- C. SOURCE - Soil <100 mglkg . I R :
- Boil cohtamination Ievel SR G mglkg - _
"+ Henry's Law Constant Ll Hoooooo= _5 40E- 01 dimensionless -
" Air-filled porosity L@, = 284E01. dimensionless
Water-filled porosity @y = 1.50E:01 . dimensionless
 Weight fraction of organic carbor - - fa = 4.00E-03  dimensionless
-Organic carbon partition -coef‘ﬁcien"t'_'ﬁ oK = 2.80E+037 cm3igm
" Soiliwater distribution-coef. S UK = 142401 T em3igm
Calculated soil gas concentration - Cgys) e - 0.00E+00 mg/m3
D.SOURCE - Measured Soil Gas .~ S e
" Measured soil gas concentration .. - '_ 359-(frj) L= ....... o _mglm3 (ugll)

' 0.00E+00  mg/m3-

“E- SOIL GAS CONCENTRATION USED IN REK CALCULATIONS 5555 '_ -3 86E+01 mglm3

_'_Q_FFUSIVE TRANSPORT UPWARD IN. UNSATURATED ZONE o L

Total porosity 8 = - 4,34E- 01 -"'d|menS|onIess
~Airfilled porosity AR : FETRERERE = C2:84E-01 - dimensionless
 Diffusion coefficient inair 1. Da c = 750E-02 0 cm2fsec

- Effective diffusion coefficient . .De = 6.02E-03 .'._'-szfsec__'_'..__--'
. .Depthof contamination ‘or Csg X L= UA8BEY0T Tme e
 Calculated Flux . e oo B = 532E03 mgim2-hour

' BOE-C6-0058737



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL Page 2-2

Risk: Calculatlons = R P PP P TPPP Version: November 1999

:"CALCULATING VAPOR CONCENTRATION IN BUILDING L L o .
RS A INDOOR-AIR: COMPONENT U SR L B R TEpp. -
" Floor area of building - Ao R 9.68E+02 w2 '

% of floor.area that fluxoccurs -~~~ o e 1.00E+00 - dimensionless
o - Aftenuation factor(Crack factor) Sy = 1.00E:02 - dimensichless
- Fluxarea within bilding AR ~9.68E+00 2.
""" - Interior Height'of building -~~~ Ry~ - = 244E+4000 m
-Volume of building S Voo
. Exchange rate of air U R LR B
c

U 236E+03 m3 Lol :
 8:30E-01  exchangesthr
. e - M.96E+03  m3/hr

C; = 2B3E-05 mg/m3

e a1

- Ventilation rate . B
‘Indoor air component. -

B. OUTDOOR AIR COMPONENT R _ L
Downwind contamination Iength _ L. E m
Wind speed _ ' U= mihe

" Height of building openings .- TR
(or height of breathing zorig) el 3 : e

_' Outdoor air component e Ce = 0.00E+00 fh.gh"n3. S . S _____ R
C TOTAL ]NDOOR AR CONCENTRA“ON. _ C;, = . 263E-05 ‘mg/im3 L : o - n

EXPOSURESCENARIO . S Sl SRR
'Bodyweight. S U BW - 7.00E+01 kg -
- “Inhalation rate S IR 2.00E+01 " 'm3/day
 Exposureduration . .. ED - 2.50E+01° yrs .-
“Hoursperday .. conversion - 8.00E+00 " hriday .
- Exposuretime o0 ET 7 3.33E-01 K24 hours
. Days per week - R Lo conversion® - 2,50E+00 - daysiweek
" Weeks peryear -~ . .conversion - 5.00E+01 . weeks/yr
. -Exposurefrequency - EF = 1.25E+02 | days/yr -
- Averaging Time (carc.risk) .~ 0 AT U= 256E+04 ' days.
Averaging Time (non-carc. risk) . AT 0 =000 913E+03 . days

-~ Chenical Intake (carc: risk) e~ = 30507 mgkg-day
_Chemlcal Intake (non-carc rlsk) ._ITﬁ;,-_'_ = :j_'8.5'6E;07' ~ mglkg-day

NON-CARCINOGENIC RISK (Chronlc Rl_glg o e ol
Chemical Intake (non-carc.. r|sk) o I'T,'w = 856E:07 mglkg-day
‘Reference dose S SARPRTIEEEREE RfD =" .. 1.00E-02 mglkg- day
- Hazard Index . - ~HI = 8.56E-05-

 CARCINOGENIC RISK : e
Chemical Intake (carc. risk)_ . RO | PR = . 3.05E-07 n"i"g/kg—-day-'_

- Slope factor (potency) - C8F =l 0.00E+00 1/(mglkg-day)

. -Cancer Risk . e . Risk’- ... =_." No:Slope Factor

BOE-C6-0058738



SITE-ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL -Page1:2

-Risk Calculations : . TR TUUEE R ‘Version: November 1999

........ PrOJect Name: BRC Former Boemg c-6 Fac:|I|ty Los Angeles Cahforma L

‘Chemical: '. 124 Tr|methylbenzene_ S _

CALCULATION OF SOIL GAS CONCENTRATION R R T TS
| ALSOURCE - Free Producﬂ80|l>100mglkg e PRI S S ' '
Mole:fraction S _ MF - "0.00E+00° ~ dimensionless
' 1.20E+05  mg/mole
[ 276E-03 . atm.
8.20E-05 - atm-m3/mole-K
-9 93E+02 K ............. o

Molecular weight - '_ T MW

. Vaporpressure N . o VP .
-Universal gas constant : T R a
Temperature B T

" Caleulated soil gas cor'ic':é'ntratlon UL Ceglfp)  0.00E+00 'mg/m3 _

B. SOURCE - Groundwater ... . e L o
- Water contamination level S Gy = 1B0E+03 ugh
“Henry's Law Constant o U H 2.30E-01  dimenisionless

< Calculated soil gas concentratlon' . . Ceglow) = 2.99E+02 mg/m3
. C.SOURCE -Soil <100mghkg .~ 1 e
Soil contamination level -~ 7 oGm0 T mglkg.

- Henry's Law Conistant S H L= 2.30E-01 - dimensionless

- Bulkdehsity (dry) .. oo P = . 1.50E+00. " gmicc e
- Air-filled po'rosity'.... gy T = 284E-01 - dimensionless
“Water-filled porosity - el By - o= 1B0E-01 " dimensionless

- Weight fraction of organic: carbon Lo e L= A00E03 | dimensionless

- Organic carbon partition coefficient B CKee o= B.70E4037 - em3igm - o
Soillwater distribution coef. - UK = 1.48E401  om3igm

.- Calculated soil gas concentration o C‘_sg(s) = 0.00E+00 "'mglm3- '
"D, SOURCE - Measured Soil Gas o T '
'-M'eas'ured soilga's t:ohcentrat'iOn S sg(m) _ =_ I mglm3 (ugll)

E SOIL GAS CONCENTRATION USED IN RISK CALCULATIONS >>>> . 2 99E+02 mgim3 S
:-'DIFFU'SN'E.TRANSPO’RT'U'PWAR[’)’"IN UNSATURATED ZONE Sl R
.. Total porosity o .0 = . 4:34E-01 - dimensionless
- Air-filled porosity o, = . 2.:84E-01 - dimensionless
_Diffusion coefficient inair S Dy L= 7.B0E-02 . cm2lsec
- Effective diffusion coefficient - e "Dy L= 6.02E-03 '_"cm2/sec
" Depth of contamination orGsg . X = UM19BE+0T  me o 2
Calculated Flux ST R = 327E02 mgim2-hour -

BOE-C6-0058739



SITE-ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL -Page 2-2

-Risk Calculations : . TR TUUEE R ‘Version: November 1999

_______ CALCULATING VAPOR CONCENTRATION IN'BUILDING e
----- “A. INDOOR AR COMPONENT . T _ T -
-Floor area of building L A : 0.68E+02  'm2 e :

o of floor-area that flux occurs e <1 00E+00 . dimensionless

Attenuation factor(Crack factor) 'S, = 1.00E-02  dimensionless _
'~ Flux area within building Af. . O.B8E+00 m2 : RN e .
" Intefior Height of-building R C2.44E400 . M R S =
Volumeof'bu'ilding o Vo 236E+03 - m3- e o
Exchange rate-of alr AR CUE " '8.30E-01 . exchanges/hr - ' : L '
RN g
C

I

Mentilation rate . e - _ " 1.96E+03 . - m3/hr
.Indoor air component. - C; .= . 162E-04 - mg/m3
B. OQUTDOOR AIR. COMPONENT o . ' o
Downwind contamination. Iength _ Sl
Wind Speed TN N u- -

~Height of building openings™ “h

- (or height of breathing zone) "7 S
- Outdoor air component -

....... o
S oomihr

oo

~0.00E+00 mgim3

(=
1

- C.TOTAL INDOOR AIRCONCENTRATION - C, - = 162E04 -mgm3 =
| EXPOSURESCENARIO Tt PP S
. Body-weight L BW = 7.00E+01 - kg. .- .. T
. Inhalationrate - T IR = [2.00E+01 . m3/day .
- Exposure duration ... S ED = 2.B0E+01  yrs .

“Hours perday .- ' © . conversion . 8.00E+00. hriday e
Exposure tme” . o o ET o= ~3.33E-01  hr/24 hours .
Days perweek - Lo conversion - 2.50E+00 - days/week
- Weeks peryear . - . -conversion - - 5.00E+01 . weeksiyr -
. Esposure frequency Lo EF ©1.25E+02 - days/yr ..
" Averaging Time (carc. risk) . AT .= . J.BBE+04. . days
- Averaging Time (on-carc.risky - - AT " 943E+03 - days

=
[2]
|

* Chemical Intake (carc. risk) | = 1.88E06  mglkg-day
.j-'Che'rnicaI Intake'(non-carc i'risk)" S 'IT-M = 527E-06 - mg/kg-day

NON-CARCINOGENIC RISK. (Chromc Ri _§L(_)
Chemical Intake (non-carc. risk) :

527E-06 mglkg<day

=
g. .
1l

" Reference dose - o ~RD = ~1.70E-03 mg/kg-day - L o
'Hazard Indéx - e o HEL =S 340E-03 e e
 CARCINOGENICRISK o | SIS
. Chemical Intake (carc. risk) . .. T = 1.88E-06 mg/kg-day
" Slope factor (potencyy < = TO0E+00 1/imgrkg- day)

- Cancer Risk . """ Risk.

- NoSIope Factor - LT

BOE-C6-0058740



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL Page 1-2

Risk: Calculatlons = R P PP P TPPP Version: November 1999

-Chemlcal 135 Trlmethylbenzene Lol : ; L . N

.’Va”able Descrlptlons B L Units

 CALCULATION OF SOIL GAS CONCENTRATION S I -

A SQURCE - FreeProductISoll>100mgfkg B R RITRE SRR e

" Mole fraction” - ... . o MF o= 0. OOE+OO - dimensionless S
.-_Molecularwelght s MW. - = 1.20E+05.. mg/mole .- ool :
" \fapor pressure . NP = '326E-03.  atm IR R
Universal'gasconstant = .~ .- R = 820E-05" atm:m3/mole-K
' Temperature e LT = U203E+02 0 Ko e
" Calculated soil gas concentratlon_ : N _'C'-sg(fp) =7 0.00E+00 ~ mg/m3- ..

~ 'B.SOURCE - Groundwater _ S : o g
.. Water.contamination level - el C, - _Z = . 1.40E+03 '__ug/l-_-_-_- : o
"~ Henry's Law.Constant - . SROE H = 320E-01 - diiensionless .
- Caleulated soil gas concentration . Ceglgw) = - 4.48E+02 - mg/m3
- C. SOURCE - Soil <100 mglkg - L ERRE R :
8ol contamination Ievel ST N O SR “mighg - .
"+ Henry's Law Constant o H s 320E-01  dimensionless -
~Bulk density.(dry) SRRV Py = 1.50E+00 - " gm/cc '
* Airfilled porosity . g, = D84BT dimensionless
Water-filled porosity -~ S8, = 450E:01 ' dimensionless
*Weight fraction of organic carbon - fy = 4.00E:03  dimensionless
-Organic carbon partition coefficient Kac Co0=20 U B20E+02 T om3igm
" Soiliwater distribution-coef. S U Kee =0 3.28E+00  cm3fgm
Calculated soil gas concentration ~  Cgfs) = = - 0.00E+00 - mg/m3
D.8QURCE - Measured SoilGas e R P
" Measured soil gas concentration _' '-sg'('m)' e L mg/m3 (ugll)

“E- SOIL GAS CGNCENTRATION USED IN RISK CALCULATIONS >>>> S 4. 48E+02 mglm3

' _Q_ FEUSIVE TRANSPORT UPWARD IN-UNSATURATED ZONE . o
Total porosity 2] = 434E-01 .. dimensicnless
-~ Airfilled porosity” ARRIRN : FEERERERE = 2I84E01 _-'_dimensioniess
. Diffusion coefficient in‘air ... . Da C= o 750E-02 0 em2fsec
- Effective diffusion coefficient D = 6.02E-03  cm2lses
. Depth-of contamination orCsg - X c= U 18BE+01 L m o
 Calculated Flux . N ~Fy = "A90E:02  'mg/m2-hour - -

BOE-C6-0058741



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL Page 2-2

Risk: Calculatlons = R P PP P TPPP Version: November 1999

:"CALCULATING VAPOR CONCENTRATION IN BUILDING L L o .
RS A INDOOR-AIR: COMPONENT U SR L B R TEpp. -
" Floor area of building - Ao R 9.68E+02 w2 '

% of floor.area that fluxoccurs -~~~ o e 1.00E+00 - dimensionless
o - Aftenuation factor(Crack factor) Sy = 1.00E:02 - dimensichless
U Fluxarea within bilding - L - 9.68E+00 -mZ.
""" - Interior Height'of building -~~~ Ry~ - = 244E+4000 m
-Volume of building S Voo
. Exchange rate of air U R LR B
Cc

&
1

C236E+03 m3 T
" :8.30E-01 = exchanges/hr -

e a1

Ventilation rate. .. . o - 1.96E+03  m3/hr

‘Indoor air component C; .= 242E-04 - mg/m3

B. OUTDOOR AIR COMPONENT TR R TPP PR o '
Downwind contamination Iength _ Lo R om

Wind speed S u = S mibhe L R

~ Height of building openings -~~~ chlls = Ll -

(orhmghtofbreathmgzone) - .:::::::: el - R ERTPITRIE ' S R o

_' Outdoor air component SR G4 o= 0.00E+00 - mg/im3 ... L o R
c TOTAL ]NDOOR AR CONCENTRATION. S Cp = 242E-04  mg/m3 . R

EXPOSURE SCENAR|O : g TS S
 Bodyweight e BW s 7 00EH0T kg
- “Inhalation rate S IR = U2 00EH0 . m3iday
~ Exposureduration . UED C2.B0E+01 yrs
“--Hours:perday . ..ol conversion - 8.00E+00 . hriday
- Exposuretime o0 ET = 3.33E-01 - Kr/24 holirs
. Days per week - R LU conversion - 2.50E+00 .. daysiweek
" Weeks peryear . _conversion. = 5.00E+01 - weeksfyr
. -Exposurefrequency - EF 1.25E+02  days/yr
- Averaging Time (carc.risk) .~ 0 AT ©2.56E+04  days DR
Averaging Time (non-carc. risk) AT - 9A3E+03 days T

I

' Chemical Intake (carc. risk) R | L 81E-06  mg/kg-day
_Chemlcal Intake (non-carc rlsk) S .= . T.89E:08  mglkg-day

NON-CARCINOGENIC RISK (Chromc Rlsk)

Chemical Intake (non-carc.. r|sk) T = “7.89E-06 m'g.)’kg d.ay'
‘Reference dose C e RfD = - 1.70E-03 mgikg- day
= 464E-03 L .

- Hazard Index . R COHL

CARCINGGENIC RISK | S e
Chemical Intake (carc. figk) ... o ITe o= 281E-06 mglkg-day

 Slope factor (potency) -~~~ - SF - 0.00E+00 1/(mglkg-day) -
: ‘No Slope Factor

. CancerRisk. .. . Risk

BOE-C6-0058742



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL Page 1-2

Risk: Calculatlons = R P PP P TPPP Version: November 1999

_.'Variable Des‘cr'ipt'ions'” e """"" e “ Units

" CALCULATION OF SOIL GAS CONCENTRATION B L I T T e -

"~ A, SOURCE: - FreeProductISoll>100mgfkg e R e

- Molefraction . _ COME s "_OOOE+OO - dimensionless o
.-.Molecularwelght Lo MW= Q.20E+04. mgimiole ool :
" \fapor pressure . ERR NP = 3TAE-02 .. .atm IR R
Universal'gas constant =~ TR = 820E05 | atm-m3/mole-K- -
-~ Temperature ... S T = DO3E+02 K . ... S

. . Calculated soil gas concentratlon _'C-sg(fp) N
~ - B.SOURCE - Groundwater R AR BRI _ e -
" Water contamination level Lo Gy = B0EH02  ughl e
- Henry's Law Constant U H e =0 270E-01 dimiensionless.
-~ Calculated soil gas concentration. . Cglgw) = . 3.51E+01 mg/m3
C. SOURGE~Seil < 100 kg .. PRI . |
- Soil eontamination Ievel R T mghkg
" Henry's Law Constant . B IS ¥ R = 2.70E-01 . dimensionless -
- Bulk density:(dry) LT Py = 1.50E+00 . gmice A
~ Airfiled porosity e, =0 284E:01  dimensionless
Water-filled porosity S8, =0 150E:01 - dimensionless
 Weight fraction of organic carbori- .~ fa = 400E-03  dimensiofless - -
-Organic carbon partition coefficient Kos = 1.40E+02 .cm3igm
" Soiliwater distribution-coef. U Kg = BBOE:01 - cm3/gm
Calculated soil gas concentration -~ Cyfs) = 0.00E+00 mg/m3
D.SOURCE - Measured Soil Gas . o e SO
" Measured soil gas concentration e sg(m) i - mg/m3 (ugfl)

- 0.00E+00 - mg/m3-

E. sou. GAS CGNCENTRATION USED IN RISK CALCULATIONS 5555~ 3.51E+01 ng/m3

'_Q_FFUSIVE TRANSPORT UPWARD IN UNSATURATED ZONE o _ R
Total porosity 2] = . 4.34E-01 --dimensicnless
o Airfilled porosity B, 2:84E-01  dimeénsionless -
. Diffusion coefficient inair LD = 870E02  cmsec
. Effective diffusion coefficient . D = 6.98E-03 ‘cm2/sec.
. Depthof contamination or Csg -~ X - =0 1.98E+01T mo
" Calculated Flux - - R =" 4.45E-03 " mg/m2- ‘hour

BOE-C6-0058743



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL Page 2-2

Risk: Calculatlons = R P PP P TPPP Version: November 1999

:"CALCULATING VAPOR CONCENTRATION IN BUILDING L L o .
RS A INDOOR-AIR: COMPONENT U SR L B R TEpp. -
" Floor area of building - Ao R 9.68E+02 w2 '

% of floor.area that fluxoccurs -~~~ o e 1.00E+00 - dimensionless
o - Aftenuation factor(Crack factor) Sy = 1.00E:02 - dimensichless
U Fluxarea within bilding - L - 9.68E+00 -mZ.
""" - Interior Height'of building -~~~ Ry~ - = 244E+4000 m
-Volume of building S Voo
. Exchange rate of air U R LR B
Cc

&
1

U 236E+03 m3 Lol :
 8:30E-01  exchangesthr
. e - M.96E+03  m3/hr

C; = 220E-05  mg/m3

e a1

- Ventilation rate . B
‘Indoor air component. -

B. OUTDOOR AIR COMPONENT R _ L
Downwind contamination Iength _ L. I m
Wind speed _ ' U= mihe

~Height of building openings -~ .. - SR E e T IR
(or height of breathing zorig) S ; o S

_' Outdoor air component IR C0 R _0.00E+00 : fh.gh"n3. S . S ..... BN
C TOTAL INDOOR AIR CONCENTRATION. _ C; soE 2.20E-05 "mgfm3' S : o o .

EXPOSURE SCENARIO .
 Bodyweight e UBW s T 00E+01_ kg
- “Inhalation rate o IR e = U 2.00E+01 - m3iday
~ Exposureduration . U ED ©2.50E+01 yrs ..
“Hoursperday . .. . cohversion 8.00E+00 .hr/day .
- Exposuretime o0 ET -~ 3i33E-01  hr/24 hours.
. Days per week - R Lo conversion 2.50E+00 - days/week. ..
“ Weeks peryear -~ . . conversion .. 5.00E+01.  weeks/yr
. Exposure frequency - EF o= 1.25E+02 . daysiyr .
- Averaging Time (carc.risk) .~ 0 AT = '2.56E+04  days.
Averaging Time (non-carc. risk) . o AT = U 9M3E+03  days

~ Chemical Intake (care: risk) T = 256E-07. mglkg-day -
_Chemlcal Intake (non-carc rlsk) _ _IT,-w L= UTATEWOT mglkg-day

NQN-CARCINOGENIC RISK (Chronlc RlskI

7A7E-07 mglkg-day

Chemical Intake (non-carc.. r|sk) ' _'I'I'm.;' =
Reference dose ..... IR . : RiD - =  8.57E-02 mg/kg day
- Hazard Index. . S S HE s 837E-06

CARCINOGENICRISK Lo RS S TR
Chemical Intake (carc. fisk). .~ ... Ty o= - 2.56E-07 mig/kg-day
- Slope factor (potency) -~ Lo 8= ‘0.00E+00 1/(mglkg-day)
. CancerRisk SR .~ Rigk = 'NoSlope Factor

 BOE-C6-0058744



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL ----------------------- Page 12

Risk: Calculatlons R P PP P TPPP Version: Novembier 1999 ... _

: Pi’bject-Name BRC Former Boelng C- 6 Facmty, Los Angeles California ------ REECT o

..'Varlable Descrlptlons """ RERRE L o ”:_"Units'

" CALCULATION OF SOIL GAS CONCENTRATION - S | e .

A SOURCE ~Free ProducthmlMOOmglkg L e

‘- Molefraction ... _ e MF =~ 0.00E+00 .. dimensionless: - o
- Molecular weight o MW = 10E+05. mg/mole EERBETI
" \fapor pressure . PR NP = 05E-02.  atm : i

Universal gas constant = TR = 8.20E-05  atm:m3/mole- K .......

- Temperature o T CDO3E+02 K. RN
~ . caleulated soil gas concentration U Cylfp)y o= . 0.00E+00 - mg/m3 . '
- B.SOURCE = Groundwater: -0 7 R :
.. Water contamination level el CCy o= 4.70E+03 cugl o
_Henry's Law Constant S He = UB.00E-01 - dimefisionless
-+ Calculated soil gas concentration . Cglgw) . = 1.41E+03  mg/m3
'C. SOURCE - Soil < 100 mglkg T T ER
8ol contamination Ievel """ R G S mghkg
" Henry's Law Constant © .~ - .- H = 300E-01 dimensionless
- Bulk density.(dry): SRR P .= 1.50E+00 :gm/cc
~ Air-filled porosity. . L8, = D B4E01 . dimensionless
Water-filled porosity 0 @y = 150E:01  dimensionless’
~ Weight fraction of orgahic carbon -~ - fge =0 4.00E:03 - dimensionless -
-Organic carbon partition coefficient -~ - Ko = 2.00E+02 em3igm :
_Soil/water distributicn coef. AR Kd T =0 8.00E-01 _"';cm'BIgm..' '
Calculated soil gas concentration U Cyls) = 0.00E+00 ‘'mg/m3
D.SOURCE - Measured Soil Gas .~~~ . .. . L
" Measured soil gés‘ concentration R 'sg'('m)' CeE e . mglm3.'(’ij’gil)

DIEEUSIVE TRANSPORT UPWARD IN UNSATURATED ZONE i
. Total porosity 9 = '4 34E-01  dimensionless

- Airfilled porosity g = 284E-01  dimensionless |
. Diffusion coefficient inair D, = 7.00E:02 . ém2sec '

- Effective diffusion coefficient L Dg .= '582E-03 - cm2isec

... Depthrof contamination orCsg - X o= 1.98E+01 Tme RSO
" Calculated Flux .. - Ry = 144E-01  mg/m2-hour

BOE-C6-0058745



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL ----------------------- Page.2-2-

Risk. Calculatlons R PR PP PP P PR R R S PPPP Version: November 1999, ............ )

:"CALCULATING VAPOR CONCENTRATION IN BUILDING S C
R A INDOOR AIR COMPONENT R o i .: .
" Floor area of building - A R 9.68E+02 m2 -

% of floor.area that fluxoccurs o e 1.00E+00 - dimensionless o RRTRTRR :

o . Attehuation factor(Crack factor) Sy o= 1.00E=02. dimensionless = RN
L Fluxarea within building o Af = 9.6BER00 M2 S e
""" ' Intetior Heightof building -~~~ "Ry =0 244E+00 mo
‘Volume of building o Voo ~ 2.36E+03 - .m3 - SRR
. Exchange rate of air LR ERREE B - 8.30E-01 " -exchangesihr .
ol a _
c

v

“Ventilationrate. , S . 1.96E+03 'm3/hr
‘Indoor air component. - C; .. = TA1E:04 ~‘mg/m3
B. OUTDOOR AIR COMPONENT SR IR el
Downwind contamination Iength _ Lo = me
Wind spesd o ST I
~h

,_
Il
3

Height of building openings .~

(or height of breathing zong) .~~~ o - _ L S
_' Outdoor air component o Gl © 0.00E+00 -~ mg/m3 -
C TOTAL ]NDOOR AR CONCENTRATlON._“ Ciy = U 7TAME-04 mg/m3

I n
3

EXPOSURESCENARIO E ST
. Bodyweight BRI o BW = 7.00E+01 kg
" Inhalation rate ol R = 2000E+01 . m3iday
- Exposureduration~ - EDC o 2.B0E+01 0 yrs
. Hoursperday . .~ conversion o 8.00E+00 hrfday
- Exposuretime - oo ET = 3.33E-01 - hr/24 hours
- Days perweek - -~ S conversion - 2,50E+00 T daysfweek
 Weeks peryear o - conversion . 5.00E+01  “weeksiyr
. Exposurefrequency. . . - . . EF -1.25E+02  days/yr
- Averaging Time (carc.risk) =~ - ... AT  2.56E+04 " days-
Averaging Time (non-carc.riskj -~ - AT " 9.13E+03 . days

TR

- Chemical Intake (carc. risk) CTe = 8.26E- 06 mg/kg-day
_'Chemical Ih’take’ (hon'—carc risk)' IR _' Moo= 2.32E05 Cmyglkg-day .' .

 NON:CARCINOGENIC RISK (Chronic Risk) .. .~ = = o
Chemical Intake (non-carc.. r|sk) - :IT,’w o - 2.32E-05 mglkg-day . -
‘Reference dose S R 2.00E-01 mg/kg-day
- Hazard Index . = CUHI ~ 1.16E-04

IE 1l

CARCINOGENICRISK | ISR P D
Chemical Intake (carc. nsk) IR Ty =0 8.26E-08 mghkg-day - -
- Slope factor (potency) 0 U8F 0 = L 000E+D0 1/(mg/kg-day)
.. -Cancer Risk . : s o -Risk - =7 No Slope Factor

BOE-CG-0058746



CHEMICAL PARAMETERS

Water Chronic RID |
MW H Da VP Temp. K. Solubility CSF (inh) (inh)
{dimension-
(mg/mole) less) (cm?sec) (atm)  (°C) (cm®lg) (mg/L-water) (mglkg-day)™ (mg/kg-day)
CAS No.
127-18-4  Tetrachloroethylene (PCE) 1.7E+05 a 7.5E-01 a 7.2E-02 a 2.4E-02 25 b [27E+02 a 2.0E+02 a 21E-02 ¢ 1.0E-02 e
75-09-2  Methylene Chloride 8.5E+04 a 9.0E-02 a 1.0E-01 a 5.7E-01 25 b 1.0E+01 a 1.3E+04 a 35E-03 ¢ 1.1E-01 e
67-66-3  Chloroform 1.2E+05 a 1.5E-01 a 1.0E-01 a 2.6E-01 25 b [53E+01 a 7.9E+03 a 19E-02 ¢ 8.6E-02 e
95-63-6 1,24 - Trimethylbenzene 1.2E+05 a 23E-01 a 7.5E-02 a 2.8E-03 25 b [3.7E+03 a 2.6E-01 a 0.00E+00 1.70E-03
78-93-3  Methyl Ethyl Ketone 7.2E+04 a 1.1E-03 a 9.0E-02 a 1.2E-01 25 b [45E+00 a 2.7E+05 a 0.00E+00 1.43E-01
71-43-2  Benzene 7.8E+04 a 23E-01 a 8.8E-02 a 1.2E-01 25 b [6.2E+01 a 1.8E+03 a 1.00E-01 1.71E-02
75-15-0  Carbon disulfide 7.6E+04 a 1.2E+00 a 1.0E-01 a | 4.7E-01 25 b [ 46E+01 a 1.2E+03 a 0.00E+00 2.00E-01
56-23-5  Carbon tetrachloride 1.5E+05 a 1.2E+00 a 7.8E-02 a 1.5E-01 25 b 1.5E+02 a 7.9E+02 a 1.50E-01 1.14E-02
156-59-2  cis-1,2-Dichloroethylene (cis 1,2-DCE) 9.7E+04 a 1.7E-01 a 74E-02 a 2.4E-04 20 b [ 36E+01 a 3.5E+03 a 0.00E+00 1.00E-02
100-41-4  Ethylbenzene 1.1E+05 a 3.2E-01 a 7.5E-02 a 1.3E-02 25 b [20E+02 a 1.7E+02 a 0.00E+00 5.71E-01
98-80 'Sopropyl-benzene (cumene, 1- 12E405 & 49E+01 a | 75E-02 a |59E-03 25 b |22E+02 a | 6.1E+01 a | 0.00E+00 1.10E-01
methyethyl benzene)
75-01-4  Vinyl chloride 6.3E+04 a 1.1E+00 a 1.1E-01 a [3.5E+00 25 b 1.9E+01 a 2.8E+03 a 2.70E-01 7.43E-03
1330-20-7 Xylenes 1.1E+05 a 3.0E-01 a 7.0E-02 a 1.1E-02 25 b [20E+02 a 1.6E+02 a 0.00E+00 2.00E-01
104-51-8 n-butylbenzene 1.3E+05 a 54E-01 a 7.5E-02 a 1.3E-03 23 d [28E+03 a 1.4E+01 a 0.00E+00 1.00E-02
135-98-8 sec-butylbenzene 1.3E+05 a 7.7E-01 a 7.5E-02 a 1.4E-03 20 d [22E+03 a 1.7E+01 a 0.00E+00 1.00E-02
103-65-1 n-propylbenzene 1.2E+05 b 54E-01 a 7.5E-02 a 1.3E-03 63 b | 28E+03 a 1.4E+01 a 0.00E+00 1.00E-02
108-88-3 Toluene 9.2E+04 a 2.7E-01 a 8.7E-02 a 3.7E-02 25 b 14E+02 a 5.3E+02 a 0.00E+00 8.57E-02
156-60-5 trans-1,2-Dichloroethylene (trans-1,2-DCE) 9.7E+04 a 3.8E-01 a 7.1E-02 a 5.2E-01 30 b [38E+01 a 6.3E+03 a 0.00E+00 2.00E-02
79-01-6  Trichloroethlyene (TCE) 1.3E+05 a 42E-01 a 7.9E-02 a 7.6E-02 20 b [ 94E+01 a 1.1E+03 a 1.00E-02 1.71E-01
75-69-4  Trichlorofluoromethane (Freon 11) 1.4E+05 a 4.0E+00 a 8.7E-02 a | 1.0E+00 25 b 1.6E+02 a 1.1E+03 a 0.00E+00 2.00E-01
108-10-1  4-Methyl-2-pentanone (MIBK) 1.0E+05 a 5.7E-03 a 7.5E-02 a 2.6E-02 25 b 1.3E+02 a 1.9E+04 a 0.00E+00 2.29E-02
108-67-8 1,3,5 - Trimethylbenzene 1.2E+05 a 3.2E-01 a 7.5E-02 a 3.3E-03 25 b [82E+02 a 5.0E+01 a 0.00E+00 1.70E-03
75-34-3 1,1 - Dichloroethane (1,1-DCA) 9.9E+04 a 23E-01 a 74E-02 a 3.1E-01 25 b [53E+01 a 5.1E+03 a 5.70E-03 1.40E-01
107-06-2 1,2-Dichloroethane (EDC) 9.9E+04 a 4.0E-02 a 1.0E-01 a 1.1E-01 25 b [38E+01 a 8.5E+03 a 7.00E-02 1.14E-01
75-35-4  1,1-Dichloroethylene (1,1-DCE) 9.7E+04 a 1.1E+00 a 9.0E-02 a 7.8E-01 25 b [6.5E+01 a 2.3E+03 a 1.75E-01 2.00E-02
71-55-6  1,1,1-Trichloroethane (1,1,1-TCA) 1.3E+05 a 7.1E-01 a 7.8E-02 a 1.6E-01 25 b 14E+02 a 1.3E+03 a 0.00E+00 2.86E-01
79-00-5 1,1,2-TCA 1.3E+05 a 3.7E-02 a 7.8E-02 a 3.1E-02 25 b [75E+01 a 4.4E+03 a 5.70E-02 4.00E-03
References:

a EPA Region 9, Preliminary Remediation Goals (PRGs), 2000.
b U.S. National Library of Medicine Hazardous Substance Data Bank (HSDB), http://www.nlm.nih.gov/pubs/factsheets/hsdbfs.html
¢ Cal-EPA Office of Environmental Health Hazard Assessment (OEHHA), Toxicity Criteria Database and December 2000 California Cancer Potency Values, http://www.oehha.ca.gov/risk/chemicalDB/index.asp
d Risk Assessment Information System (RAIS) Toxicity & Chemical-Specific Factors Data Base, January 2001, http:/risk.Isd.ornl.gov/cgi-bin/tox/TOX_select?select=csf
e Cal-EPA, Air Resources Board (ARB), Consolidated Table of OEHHA/ARB Approved Risk Assessment Health Values, October 10, 2000, http://www.arb.ca.gov/ab2588/riskassess.htm

Toxicity Value reference priority:
1. Cal-EPA Office of Environmental Health Hazard Assessment (OEHHA), Toxicity Criteria Database and December 2000 California Cancer Potency Values, http://www.oehha.ca.gov/risk/chemicalDB/index.asp
2. Cal-EPA, Air Resources Board (ARB), Consolidated Table of OEHHA/ARB Approved Risk Assessment Health Values, October 10, 2000, http://www.arb.ca.gov/ab2588/riskassess.htm
3. EPA Region 9, Preliminary Remediation Goals (PRGs), 2000.
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Vapor Migration Model Result

PL-B1 Deep Soil Volatilization to Indoor Air
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SUMMARY OF VAPOR MIGRATION RESULTS - COMMERCIAL/LIGHT INDUSTRIAL SCENARIO

BRC Former C-6 Facility, Los Angeles, California
PL-B1 Deep Soil Volatilization to Indoor Air

Soil
Estimated
Concentration in Soil

CAS No. Chemical (mg/kg) Cancer Risk Hazard Index
104-51-8 n-Butylbenzene 3.1 No Slope Factor 0.00084
100-41-4 Ethylbenzene 5 No Slope Factor 0.00017
103-65-1 n-Propylbenzene 25 No Slope Factor 0.00068
95-63-6 1,2,4-Trimethylbenzene 45 No Slope Factor 0.023
108-67-8 1,3,5-Trimethylbenzene 15 No Slope Factor 0.047
108-88-3 Toluene 0.69 No Slope Factor 0.00020
1330-20-7 Xylene 28 No Slope Factor 0.0023

Total 0.0E+00 0.075

BOE-C6-0058749



SITE-ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL.- oo Page 1-2

-Risk Calculations . . USSRt PSRN UUUUEPPPPPPRPRRRRRRRRRY Versioh: Novembeér 1999

........ Prc‘uect Name: BRC Former Boemg c-6 Fac:|I|ty Los Angeles Cahforma

‘Chemical: —butylbenzene e R

..... Variable Deseriptions . Umits oo

CALCULATION OFSOILGASCONCENTRATION SRR T
. A.SOURCE - Free Producﬂ80|l>100mgikg ' ol . L L
Mole fraction _ MF:

. Molecular weight. - - LMW
- Vapor pressure - L P
-Universal gas constant LR
Temperature .. T

0.00E+00  dimensionless . RS
1.30E+05 ... mg/mole o e
“1.32E-03 atm. S
- 8:20E-05 - atm-m3/mole-K
% -9 93E+02 K ............. R N N ) .
" Calculated soil gas concentration - Ceglfpy = 0.00E+00 - mg/m3.... L RPN
B SOURCE - Groundwater T e R o T, R
. Water contamination-level - S - e "ug/l
_Henry's LawConstant -~ . o HoT " BADE-01 dimensionless
- Calculated soil gas concentration’ - . Cyylgw) . = '0.00E+001:“mgim3
U C.SOURCE -Soil <100mglkg - o -
Soll contamination level Gy =0 3A0E+00. mgikg |
. Henry's Law Conistant -~~~ o s H o = B40E-01 - dimensioniess _
“Bulk density (dry) L U Ph =1 1.B0E+00. gmicc ... e
o Airfiled porosity e, o= 2384E-01dimensionless

Be
&
I

- Water-filed porosity S8y o= U 1B0E-01. - dimensionless
. Weight fraction of organic.carbon . foe U= 4:00E-03-  dimensionless
" Organic carbon partition coefficient S K ' = 9.80E+03 - ecm3/gm - o
Soiliwater distribution coef. U Ky = 0 1A2E401 . em3igmi
. Calculated soil gas concentration - R ng(s') S = 14TE+02 - mg/m3
'D.SOURCE - Measured SoilGas .~ : _.
'-M'eas'ured soilga's concentration - C Sg(m) LE mglm3 (ugll)

E SOIL GAS CONCENTRATION USED iN RISK CALCULATIONS S5> R | 47E+02 mgim3 o

 DIFFUSIVE TRANSPORT UPWARD IN UNSATURATED ZONE -~~~ =
- Totalporostty 6 = . 434E-01 . dimensionless .

- Air-filled porosity SRR “ Oy = 2.84E-01 . dimensionless .

. Diffusion coefficient in air R .. D = 7.B0E-02 cm2isec
.. Effective diffusion coefficient S Dy = 6.02E-03 - cm2/sec .
" Depth of contamination orGsg X =" GA0E+00 m ... L
Calculated Flux. Co S e = . 522E-02 '~ mgim2-hour

" BOE-C6-0058750



SITE-ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL.- oo Page 2-2

-Risk Calculations . . USSRt PSRN UUUUEPPPPPPRPRRRRRRRRRY Versioh: Novembér 1999

CALCULATING VAPOR CONCENTRATION IN BUILDING s Lo SR Sl
""" A INDOOR. AIR COMPONENT s T R L

Floorareaof building ...~ A : 0.68E+02  m2 RPN S ;

o of floor-area that flux occurs R ~. T 1.00E+00 ";'dime'nsiOnIess
Attenuation factor(Crack factor) -8y = 1.00E-02 . dimensionless -

'~ Flux area within building Af. . 9B8E+00 . .m2

- Interior Height of-building R
Volume of building -~ Vo
Exchange rate-of a|r ’ L U ES _

[

C244E+00 W Ll 5
2.36E+03 m3 S
:8:30E-01 exchanges/hr L o

Nentilation rate . Ly : _ ~1.96E+03 ~ 'm3/hr O TR
.Indoor air component. - Ciy .= 258E-04  mg/m3

B. OQUTDOOR AIR. COMPONENT S N
Downwind contamination. Iength _ RO PR . S - e
Wind. speed EEEPUTUUUUUURSO ue

" Height of building cpenings - Coho

- {or height of breathing zone) "7 AR

- Outdoor air component - _
C TOTAL INDOOR AR CONCENTRATION Gy

I

mibr

nonon

0.00E+00 _mgim3
'2.58E-04  mg/m3

(=
1l

. EXPOSURE SCENARIO _ R PP
Body-weight e BW S
Inkalation rate - R IR .2.00E+01- m3/day
- Exposure duration . . Sl ED (2.50E+01 yrs - :
“Hours perday .. ' © 7 conversion 8.00E+00-  hriday "~ . 0
CExposuretime’ . BT =" 333E-01 - hr/24 hours
Days perweek - Lol conversion - 2.50E+00 T days/week:
- Weeksperyear - - conversion -~ 5.00E+01- weeks/yr
- Exposure frequency L “EF -~ 1.25E+02 - daysiyr
" Averaging Time (carc. rigk): - AT 2.56E+04 . days
Averagmg Time (ron-carc. r|sk) L AT - “943E+03 . days

T 7.00E+01 kg

I

' _Chemlcal Intake (carc.-rlsk)_ - - - IT, ~'3.00E-06 m'gikg-'da.y-'_ o
-ﬁ-'Che'rnicaI Intake'(non-carc risk)- N My = . 8.41E-06 ~ mglkg-day =~

NON-CARCINOGENIC RISK (Chromc Ri sk! L R S
Chemical Intake (non-carc. risk) ' = BA1ME- 06 mg/kg—day
" 1.00E-02 mg/kg—day

-
I}

" Reference-dose. - - CRfD =
"Hazard Index - L - HI s 841E-04
U CARCINOGENICRISK . S _ . R
.. Chemical Intake (carc. risk) .~ ' ITe. = 3.00E-06 mg/kg-day
" -Slope factor (potency) - 8F = 0.00E+00" Almglkg- day)
' = No Slope Factor

- CancerRisk ...~ oo  Risk .

'BOE-C6-0058751



SITE-ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL.- oo Page 1-2

-Risk Calculations . . USSRt PSRN UUUUEPPPPPPRPRRRRRRRRRY Versioh: Novembeér 1999

........ Prc‘uect Name: BRC Former Boemg c-6 Fac:|I|ty Los Angeles Cahforma

‘Chemical: Ethylbenzene el L

_____ 'Variable’D.escrip’tions Unlts St

CALCULATION OFSOILGASCONCENTRATION e SRR e e T e
. A;SOURCE - Free Producﬂ80|l>100mglkg B o o ERERRE AR
Mole fraction : - MF
" Molecular weight : MWL

- Vaporpressure o [EREEEEEEE VP
Universal gas cofistant S R
Température T CO2.93E+020 Koo el , . _

" Calculated soil gas ‘concentration . “Culfp) = 0.00E+00° mgm3 ... T PRI

B. SOURCE - Groundwater. el e SRR e S - e

. Water contamination level G = 'ug/l
“Henry's Law Constant - U H e 3.20E-01 - dimensionless

.. Calculated soil gas concentration. -~ .. Cilgw) = - 0.00E+002‘_ ‘mg/m3
© C.SOURCE :Soil <100mglkg = .~ - S :
Soil contamiriation level G = 5.00E+00 “mgkg |
. Henry's Law Constant ~ - o H =10 320E-01 - dimensioniess
Bukdensity (dry) . py = 150E+00 - gmicc ...

0.00E+00 diménsionless .. e .
1.10E+05 . mg/mole e R
1.26E-02 atmio -
'8.20E-05 - atm-m3/mole-K

-~ Airfiled porosity gy = 2.84E-01 dimensionless
“Waterfiled porosity . " RRRRRRR TR "-IIGW_.j o= 1,50E-01 - dimensionless
- Weight fraction oforganlc carbon SR N AT = 4:00E:03 _"dimen'sionless _
- Organic carbon partition coefficient U K - = 2,00E+02.em3igm .. .
Soiliwater disttibution coef: e Kg o U= U800E-01  em3igm
- Calculated soil gas concentration - : Coglsy = 1.67E+03 'mglm3
'D.SOURCE - Measured SoillGas -~~~ |
Measured smlgas concentration - - '. Sg,(m) = S mglm3 (ugll)

E SOIL GAS CONCENTRATION USED IN RISK CALCULATIONS 5555 _ 1 67E+03 mgim3

 DIEEUSIVE TRANSPORT UPWARD IN UNSATURATED ZONE .. L T T

.. Total porosity B L = 434E- 01 - dimensionless - -

- Air-filled porosity R Ly ‘= . 2.84E-01 " dimensionless -
_Diffusion coefficient in air _ LDy S=7.B0E-02 em2lsec :

" Effective diffusion coefficient . - L. Dy = . B.02E-03 ‘cm2/zet
" Depth of contamination orGsg .~ ... R o =" BA0E+00 - m
Calculated Flux . L S CFeo = 592E-01  mgim2-hour

'BOE-C6-0058752



SITE-ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL.- oo Page 2-2

-Risk Calculations . . USSRt PSRN UUUUEPPPPPPRPRRRRRRRRRY Versioh: Novembér 1999

CALCULATING VAPOR CONCENTRATION IN BUILDING s Lo SR Sl
""" A INDOOR. AIR COMPONENT s T R L

Floorareaof building ...~ A : 0.68E+02  m2 RPN S ;

o of floor-area that flux occurs R ~. T 1.00E+00 ";'dime'nsiOnIess
Attenuation factor(Crack factor) -8y = 1.00E-02 . dimensionless -

'~ Flux area within building Af. . 9B8E+00 . .m2

- Interior Height of-building R
Volume of building -~ Vo
Exchange rate-of a|r ’ L U ES _

[

C244E+00 W Ll 5
2.36’E+03_'m"3' __________ el
:8:30E-01 exchanges/hr L o

Nentilation rate . Ly : _ ~1.96E+03 ~ 'm3/hr O TR
.Indoor air component. - C; .= . 2.92E03 . mg/m3

‘B, OUTDOORAIRCOMPONENT L R N
Downwind contamination Iength _ RO PR - o
Wind. speed EEEPUTUUUUUURSO ue

" Height of building cpenings - Coho

- {or height of breathing zone) "7 AR

- Outdoor air component - _
C TOTAL INDOOR AR CONCENTRATION Gy

I

Comihr

nonon

U 0.00E+00 mgim3.
2.92E-03 | mgim3

(=
1

: EXPOSURE SCENARIO _ YRS
Body- weight e BW L
Inkalation rate - R IR 2.00E+01  m3/day .
- Exposure duration .- L ED -2.50E+01 . yrs-
“Hours perday .- ' ©conversion - 8.00E+00 - hriday _
CExposuretime’ . BT - 3:33E-01 - hr/24 hours -
Days perweek - Lol conversion 2.50E+00 - daysiweek -
- Weeksperyear - ~-conversion’ - 5.00E+01 " weeks/yr
- Exposure frequency L “EF 1.25E+02 - days/yr
" Averaging Time (carc. rigk): - AT, ~2.56E+04 " days
Averagmg Time (ron-carc. r|sk) Lo AT '9-13E+03_ ' _;days

7.00E+01 kg

' _Chemlcal Intake (carc.-rlsk)_ - N S T, 3 40E-05'.__'mglkg-day
-:"Che'mical Intake‘(non-carc risk)- MM = 9.54E-05 . mglkg-day

NON-CARCINOGENIC RISK (Chromc R_§_k_i
Chemical Intake (non-carc. risk)

9.54E- o's'mg/kg:day'

:,
a
11

" Reference dose - B R = 571E-01 mglkg-day.
'Hazard Index - - TR . HI = ~1.67E-04 o
' CARCINOGENICRISK - e N """ e e
... Chemical Intake (carc.risk) 000 1Ty = . 3A40E-05 mg/kg-day .. oo
- Slope factor (potency) L CBF = 0.00E+00 1/(mgikg-day), ' e

- Cancer Risk ...... S - Risk =~ "~ No$Slope Factor S -

'BOE-C6-0058753



SITE-ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL .. .. ... Page 1-2

-Risk Calculations . . T Version: November 1999

........ PrOJect Name: BRC Former Boemg c-6 Fac:|I|ty Los Angeles Calliforria ' ' . A

Chemical: npropylbenzene . '_ S RPN S OIEPEE """
'Variable’Désbrlptlons . R RN = Units

CALCULATION OF SOIL GAS CONCENTRATION ~ S '
. A.SOURCE - Free Producﬂ80|l>100mgikg _ RN '
Molefracton . MF
. Molecular weight .- MW
- Vapor préssure - L VP
-Universal gas constant ) e R
Termperature B REEIE BRSNS
- Caleulated soil gas concentration . Coglfp) 0.00E+00° 'mghﬁi’i ''''''''''' o _ o
8. SOURCE - Groundwater- e I o
. Water contamination level . LGy s gl BRI U
“Henry's Law Constant : o SH - BA40E-01 diménSiOnIéss '_
- Calculated soil gas concentration . Ciy(gw) =" 0.00E+00- 'mglm3 '
U C.SOURCE =Soil <100mghkg . o R
Soil contamination level -~ G =1 2.50E+00 - 'mg/kg S
- Henty's Law Constant -~ o H e [ 540E-01 - dimensionless -
“Bulk density (dry) .. REERR SRR o c= 0 1B0E+000  gmice
~Airfiled porosity ey o= U 284E-01 . dimensionless
- Water-filled porosity 0 RN TR =17 1.50E-01- . dimensionless '
. Weight fraction of organic-carbon -~ fe . = _4:00E03 . dimensionless.
- Organic carbon partition coefficient - K .= .. 2.80E+03 .cm3/gm
Soiliwater-distiibution coef. oo Kg U= 1A42E+01 omdigm
" ‘Calculated soil gas concentration . 'Cszg,(s)" =" 118E+02 = mgim3
- D. SOURCE - Measured SoilGas 7 . [RTI,
Measured soil gas concentratlon'_ o Sg,'(l‘ﬁ) R L mgim3 (ugh)y

0.00E+00  dimensionless - -
“1.20E+05 . mg/mole '
1.32E-03 " atm. - s
_850E-05  atm- m3/mole—K o
293E+02 o '. K ............. e

[ TRNTET

E.SOIL GAS CONCENTRATION USED IN RISK CALGULATIONS >>>> . 148E+02 mgim3

DIFFUSWE TRANSPORT UPWARD I UNSATURATED ZONE" S L
.. Total porosity L .0 = _' 4.34E-01" dimensionless _
Airfiled porosity ; ey =" 2.84E-01  dimensionless -
_Diffusion coefficient in air E Dy = 7.50E-02 . em2isec
- Effective diffusion coefficierit__' L . .= 6.02E-03 - cm2isec
" Depth of contamination orGsg - T= U BAQEHOO omo. ..
Calculated Flux ... S R =0 a21E-02  mgim2-hour

X o
I

' BOE-C6-0058754



SITE-ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL .. .. ... Page2-2

-Risk Calculations . . T Version: November 1999

_______ CALCULATING VAPOR CONCENTRATION IN BUILDING - : B e
----- - A. INDOOR AIR COMPONENT . o S e
" Floor area of building . A s 9.68E+02  m2 - R SR g
- % of floor area that flux occurs L 1.00E+00 - dimensionless .~
Attenuation factor(Crack factor) Sy =" 1.00E-02  dimensionless. T .
~ Flux-area within building - e = 988E+00. m2 B
- Interior Height of-building ' L 2AAEH00 T

Volume'of building - = 236E+03 m3 o
Exchange rate-of alr = 8:30E-01 “exchanges/hr
Ventilation rate _ 1.96E+03 - m3/hr
A ~Indoor air component - = 2.08E-04 . mg/m3
- 'B. OUTDOOR AIR COMPONENT -~ : -
' Downwind contamination Iength U M = m-..
Wind speed : - ou = mihr

" Height of building openmgs o Sohes

* (or height of breathing zone) .

- Outdoor air component = _ -
C TOTAL INDOOR AR CONCENTRATION_"-_--_ Cy

0.00E+00  mgim3
. 2.08E-04 < mgim3

o
1

. EXPOSURE.SQENARIO S S
Body weight S Bwe

Inkalation ratg - S IR

. 7.00E+01- kg

_ 2. 00E+01. - m3iday
- Exposure duration. .. .o ED T 2.50E+01 - yrs '
‘Hours perday . - . - .o conversion . -8.00E+00  hriday
“Exposure time " o oL ET - 3.33E-01 - hr/24 hours .-
_ Days per week S conversion - 2.50E+00° daysiweek
 Weeks peryear - Lol conversion  -5.00E+01 - weekshyr
. Exposure frequency o EF 1.25E+02  days/yr ..
" Averaging Time (carc. risk)  ~ AT . 2.56E+04 " days
- Averaging Time (non-carc.risk) - AT 9A3E+03 . days

" Chemical Intake {carc. .r'i.s'k) ' R | P 2.42E-06 - mglkg-day
-f Chemical Intake(non-carc rlsk) 'ITn-c = 6.78E-06 " mg/kg-day

NON-CARCINOGENIC RISK (Chromc R_silg
Chemical Intake (non-carc. risk) :

- 6.78E-06 mglkgday .

:|.' .
g
I

"."..Reference-dose. - S . ~RiD = _ "1.00E-02 ‘mg/kg-day -
"Hazard Index . Lo o HE = '6.78E-04
- CARCINOGENICRISK -~ " S o
... Chemical Intake (carc. risk) "~ T = - 2142E-06 mglkg-day -
.- Slope factor (potency) . - 8F = - 0.00E+00 1/(mg/kg-day)

. Cancer Risk ... oo Risk NoSIopeFactor -

BOE-C6-0058755



SITE-ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL -Page1:2

-Risk Calculations : . TR TUUEE R ‘Version: November 1999

........ PrOJect Name: BRC Former Boemg c-6 Fac:|I|ty Los Angeles Cahforma L

‘Chemical: '. 124 Tr|methylbenzene_ S _

CALCULATION OF SOIL GAS CONCENTRATION R R T TS
| ALSOURCE - Free Producﬂ80|l>100mglkg e PRI S S ' '
Mole:fraction S _ MF - "0.00E+00° ~ dimensionless
' 1.20E+05  mg/mole
[ 276E-03 . atm.
8.20E-05 - atm-m3/mole-K
-9 93E+02 K ............. o

Molecular weight - '_ T MW

. Vaporpressure ............................ . . VP .
-Universal gas constant : T R a
Temperature B T

" Caleulated soil gas cor'ic':é'ntratlon UL Ceglfp)  0.00E+00 'mg/m3 _

B. SOURCE - Groundwater ... . e L o
- Water contamination-level . e G = T Cugh o
“Henry's Law Constant A o= 2.30E-01  dimensionless

< Calculated soil gas concentratlon' . - Cyglgw) = - 0.00E+00 mgim3
. C.SOURCE -Soil <100mghkg . 1 e
Soil contamination level .0 - RREERIE o N = 45'0'E+01 Cmiglkg:

-~ Henry's Law Constant Sl UHee o= 2.30E-01. - dimensionless -

- Bulkdehsity (dry) .. oo L= 1.B0E+00; gmice: b
- Air-filled po'rosity'.... sty = 284E-01 dimensionless
“Water-filled porosity - el 8y T.= 7 1B0E-01 - dimensionless

- Weight fraction of organic: carbon G e = 400E03 . dimensionless

- Organic carbon partition coefficient o Kc,C = 3.70E+03 ecm3/gm - o
Soiliwater-distribution coef. - K = 1.48E+01  cm3igm -

.- Calculated soil gas concentration L Cegls) = 6.93E+02 mglm3- '
"D, SOURCE - Measured Soil Gas o R | |
'-M'eas'ured soilga's t:ohcentrat'iOn o [ sg(m) = Sl "mglm3 (ugil)

E SOIL GAS CONCENTRATION USED IN RISK CALCULATIONS b - B 6 93E+02 mgim3 o

_DIFFUSIVE TRANSPORT UPWARD IN UNSATURATED ZONE
.. Total porosity ] = . 434E-01  dimensionless
- Air-filled porosity T 0y = . 2:84E-01- “dimensionless -

_Diffusion coefficient in air _ Dy = 7.50E-02- “cm2isec

. Effective diffusion coefficient ..~ .~ T D = _"_6.02E-03- cm2/sec
" Depth of contamination orGsg- - - X = 6A0E+00 ‘m-..

Calculated Flux e R = 246E-01 - mgim2-heur

'BOE-C6-0058756



SITE-ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL -Page 2-2

-Risk Calculations : . TR TUUEE R ‘Version: November 1999

_______ CALCULATING VAPOR CONCENTRATION IN'BUILDING e
----- “A. INDOOR AR COMPONENT . T _ T -
-Floor area of building L A : 0.68E+02  'm2 e :

o of floor-area that flux occurs e <1 00E+00 . dimensionless

Attenuation factor(Crack factor) 'S, = 1.00E-02  dimensionless _
'~ Flux area within building Af. . O.B8E+00 m2 : RN e .
" Intefior Height of-building R C2.44E400 . M R S =
Volumeof'bu'ilding o Vo 236E+03 - m3- e o
Exchange rate-of alr AR CUE " '8.30E-01 . exchanges/hr - ' : L '
RN g
C

I

Mentilation rate . e - _ " 1.96E+03 . - m3/hr
.Indoor air component. - C .= 1.22E-03 - mg/m3
'B. OUTDOOR AIR COMPONENT o . s
Downwind contamination. Iength _ Sl
Wind Speed TN N u- -

~Height of building openings™ “h

- (or height of breathing zone) "7 S
- Outdoor air component -

IR Lo mibhe
'. ...... 'm.__ ’

oo

0.00E+00  mg/m3

(=
n

C TOTAL INDOOR AER CONCENTRATION C. = -'_1.‘22E'-03' mgim3 o
. EXPOSURESCENARIO _ RIS EREEN L e -

 Body weight L T BW = 7.00E+01 kg R

- Inhalation rate T R = 200E+01 m3iday . -

- -- EXposure duration - c o ED = 2.50E+01 yrs -

“Hours perday .- ' © . conversion .. 8.00E+00 = hriday -
CExposuretime’ . ET - 3.33E-01"  hr/24 hours -
Days perweek - L ~ conversion - . 2.50E+00°  daysiweek . -

- Weeks peryear . o conversion - 5.00E+01- . weeks/yr -
. Esposure frequency Lo EF - 1.25E+02 - daysiyr. ..
" Averaging Time (carc. risk) ~ AT - = 2.56E+04 . days.

“+ Averaging Time (non-carc.risky- - - AT 9.13E+03 days -

' _Cherﬁiéﬁl Intaké”(cafc. 'r'i.s'k).i-_- . . _ '1“'4'1'E-05 _h"lgikg'-day:'.
-ﬁ-'Che'rnicaI Intake'(non-carc i'risk)" M TRe = 0 3.97E05 - miglkg-day

5
[2]
|

NON-CARCINOGENIC RISK. (Chromc Rlsk)
Chemical Intake (non-carc. risk)

| 3.97E-05 mg/kg:day ..

o
3
1

" .Reference-dose _ - RfD = ~1.70E-03 mmg/kgday -
"Hazard Index - . So-ooHE = - 2:33E-02° S
- CARCINOGENICRISK -~ ... SR o Sl
... Chemical Intake (carc. risk) - LT = 141E-05 mg/kg-day _
" Slope factor (potency) .. R =" 0.00E+00 1/{mg/kg-day)

- CancerRisk . R . Risk: No Slope Factor

" BOE-C6-0058757
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........ PrOJect Name: BRC Former Boemg c-6 Fac:|I|ty Los Angeles Cahforma .

Charmical .. 135 Tr|methy|benzene_ o R R

CALCULATION OF SOIL GAS CONCENTRATION ST _ S _ _
| BUSOURCE - Free Producﬂ80|l>100mgikg _ : . o e ST S S
Mole:fraction : : . - MF - o R

o 000E+00' _dlmen5|onless SR
1.20E+05. - mg/mole I RN
3.26E-03  atm. R S
" 8:20E-05 - atm-m3/mole-K o
Temperature L S T L 2.93EH02 K :
- .- Calculated soil gas concentration = Cy(fp) = 0.00E+00 - mg/m3 ' S SRR o
B.S’OURGE - Groundwater- D R PR PRTIReS SR AR RRot)
. Water contamination level R & N SR Soagh S S :
“Henry's Law Constant ~ .. ' S H
... Calculated soil gas concentration Ceylow) ~ = - 0.00E+00° “mg/m3
€. SOURCE - Soil <100 mg/kg' e B o

""" Molecular weight MW

o Vapor pressure o NP
‘Universal gas constant - e R

nwowonon

3.20E-071 - dirfierisionless. L j' PR B '

Soil contamination level -~ Gy = 1B0E+01 . mglkg :
" Henry's Law Constant .~ H =" 320E-01 dimensionless
‘Bulkdensity (dry) .. . py U= . 1.50E+00. gmicc '
~Airfilled porosity ey = 284E-01 | dimensionless -
" Water-filed porostty © - .. .- . 6, = 150E-01 dimensioniess
- Weight fraction of organic carbon: : oo ' = 4:00E-03 " dimensionless
- Organic carbon partition coefficient. _' Koo =000 B20E402° em3igm
Solliwater distiibution coef. Ky = 328E+00 cmdigm
- Calculated soil gas concentration _ C‘_Sg(s) © = 1.40E+03 _ .mglm3
" 'D.SOURCE - Measured Soll Gas ~ ~ ~ .~ = |
~Measured soilga's t:ohcentrat'ioh RO Sg,(m) = Lol 'mglm3 (ugll)

E SOIL GAS CONCENTRATION USED IN RISK CALCULATIONS >u>» .1.40E+03_mgim3'- '
:.'m'FFU's'lV'E.TRANSPORT'U'PWARD‘IN'.USN'SATURATED'-ZGN'E'; e
.. Total porosity 0 = ‘4.34E-01 . dimensionless
" Air-filed porosity N 0, =" 2.84E-01 dimensionless .
_Diffusion coefficient in air o ' Dy = TBOE-02 - em2isec '
.. Effective diffusion coefficient o -'De = 6.02E-03 = cm2isec SR o
" Depth of contamination orng X = BA0E+00 - m ... e PR o
Calculated Flux . . R Ry = 4.96E-01  mg/m2-hour '

BOE-C6-0058758
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_______ CALCULATING VAPOR CONCENTRATION IN BUILDING S ' S
----- “A. INDOOR AIR COMPONENT SR -
Floorareaof building ...~ A 0.68E+02 -m2 ... e '
9% of floor area that flux occurs R - 1.00E+00 . dimensionless -
Attenuation factor(Crack factor) o8, = . 1.00E-02  dimensionless
" Flux area within building Af . 9.68E+00  m2 BUAEER S
- Interior Height of-building SRy = U 2.44E4000 W . L -'
Volumeof'bu"ilding o Voo 3 46E+03  m3- 3 :
Exchange rate-of alr oo B " 8:30E-01 . exchanges/hr. .. -
TN q
c

I

Mentilation rate . e - _ " 1.96E+03 .- m3/hr
.Indoor air component. - Cy = 245E403 - mg/im3
B. OQUTDOOR AIR. COMPONENT o o o
Downwind contamination. Iength _ Sl
Wind Speed TN N u- -

" Height of building openings - oho : SR

- {(or height of breathing zone) =~ T S

- Outdoor ait componient - - = 0.00E+00  ‘mgim3 .
c TOTAL INDOOR AR CONCENTRATION LGy  245E03 -mg/im3

[ Lo S
e

nonon

(=
1

. EXPOSURE SCENARIO _ S
Body- weight e BW S
~ Inhalation rate - Sl IR 2.00E+01 - m3/day
- Exposure duration . . Lo ED- . 2.50E+01 " yrs
“Hours perday .- ' ~ - conversion '8.00E+00 - hriday - -
Exposuretime™ 0 U ET ‘= - 333E-01  hr/24 hours
Days perweek - Lo conversiont . 2.50E+00° - days/week:
- Weeksperyear - conversion . B.OOE+01 . weekslyr -
. Esposure frequency L EF - 1.25E+02 - daysiyr - .
" Averaging Time (carc. rigk): - AT U 2.BBE+04  days
- Averaging Time (ron-carc.risk) - AT. ' 943E+03  days

©7.00E+01 kg

I u

oI

* Chemical Intake (carc.risk) -~ T, _'”285E-05_' ‘mg/kg-day
-ﬁ-'Che'rnicaI Intake'(non-carc risk)" K : '_'IT-M-' = 7.99E-05  mglkg-day

NON-CARCINOGENIC RISK (Chronlc Ri ski
Chemical Intake (non carc. r|sk)
.- Reference-dose. o RfD

"Hazard Index . LR ~HI

799E-05 mgikg-day
. 170E-03 mgikgday P
| 470E-02 .

=
I

- CARCINOGENICRISK -~ = .

. Chemical Intake (carc. risk). T = 2.8BE05 mg/kg-day
_-Slope factor (potency) U : SF =. | 0.00E+00 1/{mg/kg-day)

. Cancer Risk ... IR - .. Risk ~No'Slope Factor

BOE-C6-0058759
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-Risk Calculations : . TR TUUEE R ‘Version: November 1999

........ PrOJect Name: BRC Former Boemg c-6 Fac:|I|ty Los Angeles Cahforma L

‘Chemical: - - Toluene _ oa _ S

'Variable’D.ésbrib'tibns ' 3 _ Units ~

CALCULATION OF SOIL GAS CONCENTRATION R Ll
- A.SOURCE - Free Product/Soil>100mg/kg. . el e e '
Mole:fraction S L ME “0.00E+00 - dimensionless
. Molecular weight =~ '_ o MW -~ 9.20E+04 . mgimole
-~ Mapor préssure .- S S UNP "3.74E-02 - atm. -
. Universal gas constant - SR . '8:20E-05  atm-m3/mole-K .
Temperature R R T CUDO3EH02 K e
" Calculated soil gas concentratlo'h'_" L Celfpy =" 0.00E+00 mg/m3 _
B SOURCE - Groundwater- e el - ' R B
‘Water contamination level : LG L ugh
_Henry's Law Constant SRR © I - 5.70E-01 'dlmen3|onless
~ . Calculated soil gas concentration - . Ciy(ow) = 0.00E+00  mg/m3 =
. SOURCE - - Soil <100 mglkg- U SR R
Soil contamination level LG o = 6'90'E 01 ‘mglkg:
- Heriry's Law Constant SRR U H i = 2:70E-01 .. dimensiohiess .
“Bulkdensity (dry) .. Ty = 1.50E+00: gmice: o
Airfillsd pofosity e, U= 084E01  dimensionless
- Waterfiled porosity - © L 0y .= 1.B0E-01 - dimensionless
- Weight fraction of organic-carbon =~~~ foe = 4.00E-03. 'dimen'sionless“_"'
" Organic carbon partition coefficient-. - - Kg =L M 40E+02 - em3/gm o
Soiliwater distribution coef. LKyl o= UB80E-01 em3igm
.- Calculated soil gas concentration ng(s)".-" = 2.62E+02 mglm3-'
- D. SOURCE - Measured Soil Gas R EE '
'-M'eas'ured soilga's concentration R Sg,(m) o=l - mglm3 (ugll)

E SOIL GAS CONCENTRATION USED IN RISK CALCULATIONS S+ T _. L 62E+02 mgim3 o
 DIFFUSIVE TRANSPORT UPWARD IN UNSATURATED ZONE S S
. Total porosity o .0 = 434E-01  dimensionless

- Air-filled porosity ey = 2.84E-01. - dimensionless

 Diffusion coefficient inair ... REREON ... Da ‘= B70E02 - cm2lsec
. Effective diffusion coefficient - ... . Dg = 6.98E-03 - cm2isec

" Depth of contamination or.Gsg - X = BACE+00 . m o o

Calculated Flux T SR SR T = . 1.08E-01 - mgim2-hour |

' BOE-C6-0058760
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_______ CALCULATING VAPOR CONCENTRATION IN'BUILDING e
----- “A. INDOOR AR COMPONENT . T _ T -
-Floor area of building L A : 0.68E+02  'm2 e :

o of floor ared that flux oceurs R <1 00E+00 . dimensionless

Attenuation factor(Crack factor) 'S, = 1.00E-02  dimensionless _
'~ Flux area within building Af. . O.B8E+00 m2 : RN e .
" Intefior Height of-building R C2.44E400 . M R S =
Volumeof'bu'ilding o Vo 236E+03 - m3- e o
Exchange rate-of alr AR CUE " '8.30E-01 . exchanges/hr - ' : L '
RN g
C

I

Mentilation rate . e - _ " 1.96E+03 . - m3/hr
.Indoor air component. - C; - = 534E-04 - mg/m3
B. OQUTDOOR AIR. COMPONENT N B ' .

Downwind contamination: Iength _ R _: s om
Windspeed ... [T Cu n = i
" Height of building openings’ - : “h = o m

- (or height of breathing zone) "7 S
- Outdoor air component -

| - ' 0.00E+00 mgim3
- C. TOTAL INDOOR AIR CONCENTRATION  C, -

- 5.34E-04 mg/m3

(=
1l

. EXPOSURE SCENARIO _ S
Body weight e BW
Inkalation rate - R IR " 2.00E+01 m3iday
- Exposure duration . . S TED 2.50E+01 yrs ..
“Hours perday .. ' S conversion - 8.00E+00" hriday
CExposuretime’ . BT ‘= 3.33E-01 hr/24 hours:
Days perweek - Ll conversion 2.50E+00 - days/week
- Weeksperyear - - conversion. - 5.00E+01. - weeks/yr
. Exposure frequency L “EF. - 1.25E+02 - days/yr -
" Averaging Time (carc. rigk): - AT = J.BBE+04 - days
Averagmg Time (ron-carc. r|sk) AT - 9A43E+03 - days

7.00E+01 " Kg

a.
|

" Chemical Intake (carc.-rlsk)_ AR = 6.20E-06 - mglkg-day .
-:"Che'mical Intake‘(non-carc risk) o Mg = 174E-05 - migikg-day

NON-CARCINOGENIC RISK (Chromc R_§i_(_)
Chemical Intake (non carc. r|sk)

- 1.74E-05 mg/kgiday
- B57E-02 mglkg-day

:|
3
1

" Reference dose - _ . RfD’ =
"Hazard Index R ~oHL = 203E-04 '
- CARCINOGENICRISK - " R e
.. Chemical Intake (carc. risk) . T = .~ 6.20E-06 - mg/kg-day
~-Slope factor (potencyy - : SF = 0.00E+00 1/(mg/kg-day). "

- CancerRisk .. = o . Risk 'No Slope:Factor -

BOE-C6-0058761
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........ Prc‘uect Name: BRC Former Boemg c-6 Fac:|I|ty Los Angeles Cahforma

.Chemical: _ Xylenes .

.CALCULATION OF SOIL GAS CONCENTRATION o B REREINE S :
A BSQURCE - Free PrnducﬂSoll>100mglkg _ L SRR .
Mole fraction L _ ~MF - 0.00E+Q0 - dimensiohless -
' : ~110E+05° mg/mole R B _
CULOBE-02 . mtm. e :
“8:20E-05 " atm-m3/mole-K- . T .
C2.03E402 0 Ko S |

- 0.00E+00 mgim3 TR

. Molecular weight - T MW
- Vapor pressure . L S VP

O
y &
(1]
E
) B
1]
=}
W
2
- Q
[Y]
w
(1]
Q.
=1
o
123
E:
a -
=
Q
=
[
©
=
o
o
1

B. SOURCE. Groundwater el o _ -
- Water contamination level - Gy = g _
“Henry's Law Constant S S H = BI00E-01 --dim‘ensic'hié's's
© ... Calculated soil gas concentration :_ - Ceglow) - = " 0.00E+00 . mglm3
' C.SOURCE :Soil <100mghkg .- o
Soil'contamination level =T Gy = 2, 8’0'E+01 L rig/kg:
- Heriry's Law Cohstant " TH = " U3000E-01  dimensionless
“Bulkdensity (dry) . opy =0 1B0E+00 . gmice e :
L Airfiled pofostty L L e, = 28401 dimensionless
- Waterfilled porosity _ By . = 1.50E-01 dimensionless
- Weight fraction of organic bar'bon'_"' L fae = AQ0E03 . dimensionless
- Organic carbon partition coefficient .~ Ky, .- = 2.00E+02 . cm3/gm .-
Soillwater distiibution coef: Ky © =1 8.00E-01 -em3/gm '
U Calculated soil gas concentration C‘_sg(s) ©o=. B78E+03 -mg/m3
" 'D. SOURCE - Measured SoilGas .~ -~ - ' _ . o
' '-M'eas'ured soilga's t:ohc:'entrat'ion"-j_: - Sg,(m) o= . mg/m3 (ug'l'l)'_

E SOIL GAS CONCENTRATION USED IN RISK CALCULATIONS >555 - 8.78E+03 mg/m3 .
 DIFFUSIVE TRANSPORT UPWARD IN UNSATURATED ZONE _ SN
.. Total porosity 0 = 4.34E-01 . dimensionless
- Air-filled porosity et 0 ‘= 2.84E-01 . dimensionless
_Diffusion coefficient in air o ' Dy L= U7.00E-02 . om2lsec -
. Effective diffusion coefficient D, = 5.62E-03 - cm2isec
" Depth of contamination orng X = BA0E+00 m ... E
Calculated Flux ST - -F,-_' o= 2.91E400 mglmz.hour;.'

BOE-C6-0058762
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CALCULATING VAPOR CONCENTRATION IN BUILDING _ . e I '
_____ A INDOOR AR COMPONENT | S T T
" Floor area of building - ... A Q.68E+02° m2 ... _ ' '
- % of floor area that flux occurs _ .. 1.00E+00 " dimensionless R
Attenuation factor(Crack factor) Sy = 1.00E-02 - dimensionless L .
* Flux area within building - _ -~ Af C9.68E+00  m2 ST e
- Interior Height of-building ' 244E+00 W B
Volume of building - Y 236E+03  m3- R B '
Exchange rate.of alr . - E :8.:30E-01-" ‘exchanges/hr . .
Ventilationrate .. . - Q-  1.96E+03. m3/hr
R - Indoor air component - Gy = 1.44E<02 - mg/m3
- 'B. OUTDOOR AIR.COMPONENT - SRR : S
' Downwind contamination Iength SRR A
Wind speed : - cou
" Height of building openmgs o . ho
~ (or height of breathing zone) - - R .
- Outdoor air component = ' L
c TOTAL INDOOR AR CONCENTRATION_ Cy

. j-
|

mihr
-

- 0.00E+00 mgim3 -
. 1.44E-02 ' 'mg/m3

..
[+
1l

. EXPOSURE.SQENARIO . S
" Body weight EERRTI o BW
~ Inhalation rate L IR

| 7.00E401 kg

o  2.00E+01 . m3/day - -
- Exposure duration. . LU ED = 2B50EH01 yrs
“Hours per day S conversion - 8.00E+00 - hriday
- Exposure time | S ET ©3.33E-01 - hr24 hours
- Days per week S conversioh 2.50E+00 - daysiweek "
 Weeksperyear o conversion™ . 5.00E+01 " weeks/yr
. Exposure frequency : EF 1 1.25E+02 | daysiyr
" Averaging Time (carc. risk) .~ AT = . 2.56E+04  days

- Averaging Time (ron-carc.risk) - AT B " 9A3E+03  days

Ik

0.
t

'~ Chemical Intake (carc. risk) S © = 167E-04 - mglkg-day
-:"Che'mical Intake‘(non-carc risk)' RIETENRLEN | PP 4.69E-04 mglkg-day

NON-CARCINOGENIC RISK (Chromc Ri sk) _. SRR S
Chemical Intake (non-carc. risk) - = 4.69E-04 mg/kg—day _
" Reference-dose. -. . o RfD 2.00E- 01..mg/kg—day_ '

"Hazard Index o [ U CTHL s : 235E-03

=
3
1

I

. CARCNOGENICRISK N B e o
... Chemical Intake (carc. risk) . T U 1B7E-04 mglkg-day -
-Slope factor (potency) oo o 8F . O00E+00 1/(mg/kg-day).
~ CancerRisk ... [T, . Risk - No Slope Factor o

I

' BOE-C6-0058763



CHEMICAL PARAMETERS

Water Chronic RID |
MW H Da VP Temp. K. Solubility CSF (inh) (inh)
{dimension-
(mg/mole) less) (cm?sec) (atm)  (°C) (cm®lg) (mg/L-water) (mglkg-day)™ (mg/kg-day)
CAS No.
127-18-4  Tetrachloroethylene (PCE) 1.7E+05 a 7.5E-01 a 7.2E-02 a 2.4E-02 25 b [27E+02 a 2.0E+02 a 21E-02 ¢ 1.0E-02 e
75-09-2  Methylene Chloride 8.5E+04 a 9.0E-02 a 1.0E-01 a 5.7E-01 25 b 1.0E+01 a 1.3E+04 a 35E-03 ¢ 1.1E-01 e
67-66-3  Chloroform 1.2E+05 a 1.5E-01 a 1.0E-01 a 2.6E-01 25 b [53E+01 a 7.9E+03 a 19E-02 ¢ 8.6E-02 e
95-63-6 1,24 - Trimethylbenzene 1.2E+05 a 23E-01 a 7.5E-02 a 2.8E-03 25 b [3.7E+03 a 2.6E-01 a 0.00E+00 1.70E-03
78-93-3  Methyl Ethyl Ketone 7.2E+04 a 1.1E-03 a 9.0E-02 a 1.2E-01 25 b [45E+00 a 2.7E+05 a 0.00E+00 1.43E-01
71-43-2  Benzene 7.8E+04 a 23E-01 a 8.8E-02 a 1.2E-01 25 b [6.2E+01 a 1.8E+03 a 1.00E-01 1.71E-02
75-15-0  Carbon disulfide 7.6E+04 a 1.2E+00 a 1.0E-01 a | 4.7E-01 25 b [ 46E+01 a 1.2E+03 a 0.00E+00 2.00E-01
56-23-5  Carbon tetrachloride 1.5E+05 a 1.2E+00 a 7.8E-02 a 1.5E-01 25 b 1.5E+02 a 7.9E+02 a 1.50E-01 1.14E-02
156-59-2  cis-1,2-Dichloroethylene (cis 1,2-DCE) 9.7E+04 a 1.7E-01 a 74E-02 a 2.4E-04 20 b [ 36E+01 a 3.5E+03 a 0.00E+00 1.00E-02
100-41-4  Ethylbenzene 1.1E+05 a 3.2E-01 a 7.5E-02 a 1.3E-02 25 b [20E+02 a 1.7E+02 a 0.00E+00 5.71E-01
98-80 'Sopropyl-benzene (cumene, 1- 12E405 & 49E+01 a | 75E-02 a |59E-03 25 b |22E+02 a | 6.1E+01 a | 0.00E+00 1.10E-01
methyethyl benzene)
75-01-4  Vinyl chloride 6.3E+04 a 1.1E+00 a 1.1E-01 a [3.5E+00 25 b 1.9E+01 a 2.8E+03 a 2.70E-01 7.43E-03
1330-20-7 Xylenes 1.1E+05 a 3.0E-01 a 7.0E-02 a 1.1E-02 25 b [20E+02 a 1.6E+02 a 0.00E+00 2.00E-01
104-51-8 n-butylbenzene 1.3E+05 a 54E-01 a 7.5E-02 a 1.3E-03 23 d [28E+03 a 1.4E+01 a 0.00E+00 1.00E-02
135-98-8 sec-butylbenzene 1.3E+05 a 7.7E-01 a 7.5E-02 a 1.4E-03 20 d [22E+03 a 1.7E+01 a 0.00E+00 1.00E-02
103-65-1 n-propylbenzene 1.2E+05 b 54E-01 a 7.5E-02 a 1.3E-03 63 b | 28E+03 a 1.4E+01 a 0.00E+00 1.00E-02
108-88-3 Toluene 9.2E+04 a 2.7E-01 a 8.7E-02 a 3.7E-02 25 b 14E+02 a 5.3E+02 a 0.00E+00 8.57E-02
156-60-5 trans-1,2-Dichloroethylene (trans-1,2-DCE) 9.7E+04 a 3.8E-01 a 7.1E-02 a 5.2E-01 30 b [38E+01 a 6.3E+03 a 0.00E+00 2.00E-02
79-01-6  Trichloroethlyene (TCE) 1.3E+05 a 42E-01 a 7.9E-02 a 7.6E-02 20 b [ 94E+01 a 1.1E+03 a 1.00E-02 1.71E-01
75-69-4  Trichlorofluoromethane (Freon 11) 1.4E+05 a 4.0E+00 a 8.7E-02 a | 1.0E+00 25 b 1.6E+02 a 1.1E+03 a 0.00E+00 2.00E-01
108-10-1  4-Methyl-2-pentanone (MIBK) 1.0E+05 a 5.7E-03 a 7.5E-02 a 2.6E-02 25 b 1.3E+02 a 1.9E+04 a 0.00E+00 2.29E-02
108-67-8 1,3,5 - Trimethylbenzene 1.2E+05 a 3.2E-01 a 7.5E-02 a 3.3E-03 25 b [82E+02 a 5.0E+01 a 0.00E+00 1.70E-03
75-34-3 1,1 - Dichloroethane (1,1-DCA) 9.9E+04 a 23E-01 a 74E-02 a 3.1E-01 25 b [53E+01 a 5.1E+03 a 5.70E-03 1.40E-01
107-06-2 1,2-Dichloroethane (EDC) 9.9E+04 a 4.0E-02 a 1.0E-01 a 1.1E-01 25 b [38E+01 a 8.5E+03 a 7.00E-02 1.14E-01
75-35-4  1,1-Dichloroethylene (1,1-DCE) 9.7E+04 a 1.1E+00 a 9.0E-02 a 7.8E-01 25 b [6.5E+01 a 2.3E+03 a 1.75E-01 2.00E-02
71-55-6  1,1,1-Trichloroethane (1,1,1-TCA) 1.3E+05 a 7.1E-01 a 7.8E-02 a 1.6E-01 25 b 14E+02 a 1.3E+03 a 0.00E+00 2.86E-01
79-00-5 1,1,2-TCA 1.3E+05 a 3.7E-02 a 7.8E-02 a 3.1E-02 25 b [75E+01 a 4.4E+03 a 5.70E-02 4.00E-03
References:

a EPA Region 9, Preliminary Remediation Goals (PRGs), 2000.
b U.S. National Library of Medicine Hazardous Substance Data Bank (HSDB), http://www.nlm.nih.gov/pubs/factsheets/hsdbfs.html
¢ Cal-EPA Office of Environmental Health Hazard Assessment (OEHHA), Toxicity Criteria Database and December 2000 California Cancer Potency Values, http://www.oehha.ca.gov/risk/chemicalDB/index.asp
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